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ALSTOM

Power

CUSTOMER SERVICE
TECHNICAL SERVICE SECTION

CHECKLIST SECTION INDEX

SECTION

1

@w o = o

Checklist No. 1175

TITLE
QUALITY PLAN

TURBINE STRIPDOWN
HP CYLINDER
COUPLINGS AND PEDESTALS

Not used
TURBINE REBUILD

HP CYLINDER WORKS BUILD
HP CYLINDER SITE BUILD

HP CYLINDER MACHINING DATA
COUPLINGS

BEARINGS AND PEDESTALS
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706900.dlI

FIELD QUALITY PLAN

PAGE 1 of 1

PLAN TYPE: OVERHAUL

CONTRACT PLAN No: IB/01/001
CONTRACT NAME: INTERMOUNTAIN

PREPARED BY:
ISSUE DATE : FEBRUARY 2003

W.H. FALCONER

TITLE: 2003 HP REPLANT UNIT No: 1 REVISION: A FEBRUARY 2003
APPROVAL REFERENCE A = Approval required C = Copy of document required E = Examine cert./document
ABBREVIATIONS :- H = Hold point I = In-process check N = Notify readiness for test

R = Review required

S = Surveillance

X = Qriginator of Inspn/document

NOTE : Prior to commencement of any section of the following Field Quality Plan, reference documents and acceptance standards, identified in columns 6 & 7, must be verified as the

current issues.

NO. [COMPONENT/ACTIVITY] REQUIREMENT TYPE OF CHECK | GUANTITY| REFERENCE | ACCEPTANCE RECORD AGENCY REMARKS DWG
OF CHECK| DOCUMENT STANDARD FORMAT REV
SUB | ALST | CUST
TURBINE CHECKLIST CLEARANCE CHECKS MEASUREMENT 100% MIA MACHINE CHECKLIST X SECTIONS
1 {STRIPDOWN AND DRAWINGS REF No. 1175 1 c 2t09
REBUILD) 8
A




ALSTOM

QC 001

CHECK SHEET ISSUE STATUS AND COMPLETION RECORD

PAGE NO| SHEET DESCRIPTION [SSUE T8
NO ENGR

6.1 HP20/001 | HP Rotor bumping clearance and axial datums A
6.2 HP20/026 | HP Inner cvlinder to rotor axial datums - unboxed A
6.3 HP20/027 | HP Inner & Outer cylinder/rotor radial datums - unboxed A
6.4 HP20/008 | HP Inner cvlinder/rotor radial datums - boxed A
6.5 HP20/018 | HP/IP Rotor to casing vertical datums unboxed A
6.6 HP20/013 | HP rotor 1o Front pedestal axial datum A
6.7 PD15/008 | HP Rotor to Thrust pedestal axial datum A
6.8/6.9 HP11/036 [ HP Disc & diaphragm axial & radial clearances (2 Sheets) A
6.10 HP11/035 | HP Rotor spill strip to shrouding clearances A
6.11 HP02/005 @ HP Shaft end gland clearances - box A Front A
6.12 HP02/005 | HP Exhaust shaft gland clearances - box B Front A
6.13 HP02/005_| HP Shaft cylinder gland clearances - box D Rear A
6.14 HP02/005 | HP Shaft end gland clearances - box E Rear A
6.15 HP/CL2 | HP Shaft gland box axial clearances - FRONT A
6.16 HP/CLA1 HP Shaft gland box axial clearances - REAR A
6.17 HPO5/007 | HP Exhaust end gland 'B' carrier key clearances A
6.18 HP08/001 | HP Gland box fo cylinder half joint steps - boxes A, B, C& E A
6.19 HP24/028 | HP Inner/Outer cyl half joint steps, axial & side datums A
6.20/6.22] PD09/002 | HP Rotor radial bore readings A
6.23 HP02/011 | HP Gland bore and ioint gap checks - boxes A, B, D& E A
6.24 HP01/001 | HP Shaft Gland Ring Butt Clearances A

IP7006905



ALSTOM

QC 001

CHECK SHEET ISSUE STATUS AND COMPLETION RECORD

PAGE NO SHEET DESCRIPTION ISSUE T8
NO ENGR
6.25 HP/CL3 | HP Gland axial & radial mismatch -boxes A, D& E A
6.26 HP24/024 | HP Quter cylinder joint gaps unbolted A
6.27 HP27/015 | HP Steam inlet clearances A
6.28 HP27/019 | HP Heater connection assembly A
6.29 HP27/020 | HP Heater connection flange clearances A
6.30 HP27/019 | HP leak off for IP rotor cooling connection assembly A
6.31-32 HP26/008 | HP Inner to outer cylinder key clearances (2 Sheets) A
6.33 HP28/002 | HP inner to outer cylinder baffle clearances A
6.34-35 HP23/010 | HP Cylinder Thrust key and paw grip clearances (2 Shis) A
6.36 HP23/005 | HP Cylinder Thrust key & support packer thicknesses A
6.37 HP21/003 | HP Cylinder to pedestal centre line key clearances A
6.38 HP25/001 | HP Cylinder component bolts - torque settings A
6.39-40 HP25/002 | Controlled tightening of HP Inner cylinder bolts (2 Sheets) A
6.41-43 HP16/007 | HP outer shell distortion correction factors - laser measurement A
6.44 HP18/001 | HP Inner cylinder final box-up checks A
6.45 HP18/001 | HP Outer cylinder final box-up checks A

IP7006906



ALSTOM

RECORD SHEET HP20/001

Page No. 6.1

Title HP/IP ROTOR BUMPING CLEARANCE & AXIAL COLD DATUMS

Contract = INTERMOUNTA cep-Eni@lNo, ... 11246
7 ) A ) i
Site Issue 2@3#% (geci List No. s

. # 7
Sl “A .

Takenby MLS/BG Date 19/3/03  Superviso

sofmonth

r MLS/BG Date 1

Readings in inches

" SHAFT IDENTIFICATION No.:

RF 113218

CYLINDER CONDITION UNBOXED BOXED (inner cyl +B

gland only available)
DATUM WITH ROTOR HARD TO FRONT 9.808 9.660
ROTOR EXPANDING CLEARANCE { DESIGN .175) 0.152 0.300
DATUM WITH ROTOR HARD TO REAR 10.082 10.166
ROTOR CONTRACTING CLEARANCE (DESIGN .165) 0.122 0.206
TOTAL FLOAT { DESIGN .340) 0.274 0.506

Contacting:- Unboxed - To the REAR - Gland ring D4
Boxed - inner cylinder Inlet gland 'C' expanding and contracting

EXTERNAL COLD DATUMS

To the FRONT - Gland ring E2

MIDDLE STANDARD

REAR COUPLING AND THE MIDDLE STANDARD, AT
THE T2 BEARING HOUSING AXIAL LOCATION IN THE

FRONT-END THROWER TO GLAND L.H.3. N/A
R.H.S. N/A
REAR-END THROWER TO GLAND L.H.S, N/A
R.H.S. N/A

DISTANCE BETWEEN THE BACK FACE OF THE HP 9.960 *

{build working datum - see below for FINAL datum)

POSITION AT WHICH READING WAS TAKEN

LHS - just below half joint

* FINAL AXIAL DATUM AFTER ADJUSTMENT FOR THE IP FINAL POSITION = _10.086" (24/3/2003)

6 - HP REBUILD

IP7006907



ALSTOM

RECORD SHEET HP20/026

Page No.

HP INNER CYLINDER TO ROTOR AXIAL DATUMS - UNBOXED

6.2

Title

INTERMOUNT,
1 h

11246

L.
4

bo s

Site Issue

X 7
s .

on Date 9/3/03

Taken by B’\(\k':‘riers

’ AN e 7
,
\ INNER CYLINDER
AN /
o I T
\\\\\\\\\\ SR FiR v —
e oo - ™ .
] INNER CYLINDER
B f L
—"' T L
i
AI \\
! N
ATTETTETTAL N e et
I
A 4 b = J e e |
L A[ """" L {ZMJ [ }_[ s ot
vy ] b ) Lompmenese ol A
HPROTOR ]
HPF ROTOR o«

Readings in inches

FRONT B

REAR C

FRONT A

SITE

SHOP SITE

SHOP

SITE

SHOP

.507 510

1.057

1.055

LHS o
No access
BOTT - at site o N/R e N/R
RHS e 504 506 1.055 1.051

6 - HP REBUILD

IP7006908



ALSTOM

RECORD SHEET HP20/027 Page No.

6.3

Title HP INNER CYLINDER/ROTOR RADIAL DATUMS - UNBOXED

Contract

INTERMOUNTA|

Site Issue

y
i

Date

Taken by B Griers

FRONT END
RADIAL DATUM N
I INNERCYLINDER
\\\ N
N
AN o D
: " \ \:, i i \1 i
i r VY w‘ﬁgjwu«m.ﬂ\@wmu'ff T
‘ HP ROTOR
A : |
U U E % c
Ao Jk\ / C !
/l/\v “ Mo e
- L : { i
el REAR END |
s - o e RADIAL DATUM ) ‘
HP ROTOR s ’ (GLAND SEGMENT
—— ) e REMOVED)
Readings in inches
FRONT A FRONT B REAR C REAR D
SHOP SITE SHOP SITE SHOP SITE SHOP SITE
LHS 0.034 0.036 707 705 6.003 6.001
No access
BOTT at sile 0.028 No access 700 No access | No access | No access
RHS 0.034 0.032 705 708 6.002 6.004

6 - HP REBUILD

IP7006909



ALSTOM

RECORD SHEET HP20/009 Page No. 6.4
Title HP INNER CYLINDER/ROTOR RADIAL DATUMS - BOXED
Contract __ .. INTERMOUNTAIN... 11246

Site Issue ‘

i

Takenby B Gfierson

Date

FRONT END
______ RADIAL DATUM —
\\\ o o 1 5 INNER CYLINDER
5\\ INNER CYLINDER
\
AN
L BL J/ -
7 :;:1 ; 4 1 &
T P sesgmenmrpresmesmesesed v "
’ HP ROTOR {
A o
I C 2
Wy L% e
{ iiﬂ_ REAR END |
PP S RADIAL DATUM
HP ROTOR e {GLAND SEGMENT
- - e - REMOVED)
Readings in inches
FRONT A FRONT B REAR C REAR D
SHOP SITE SHOP SITE SHOP SITE SHOP SITE
LHS (BOTT) 6.003 6.001
No access No access Not
BOTT applicable No access
RHS (BOTT) 6.002 6.004
TOP 6.012 6.008

6 - HP REBUILD

IP7006910



ALSTOM]

RECORD SHEET HP20/018 Page No. 6.5

Title HP/IP ROTOR TO CASING VERTICAL DATUMS - UNBOXED

Contract . __ AINL.... o Unit No. A .. seralNo. 11246
Sitelssue ¢ | | A% | S=mDate | - 2 gﬂﬁg (h / Chegk Ti%%st No 11?5
: 4 7\;9“- m;fii O - Q(&:\~n~§$5p rorien = Y £ ’“”é‘)é E ‘(:;ié?(
Taken IPSC Date 19/3/03 Supervisor M Slorey Date
STRAIGHT EDGE .
* H
LHS l/ A Ve -7 ™~ B [/ Res
j | 1 q ‘J } ; ]
{ | \ \ ROTOR / / /
ANy \\‘x \\\-:\\\\ - i // /
AN ~ DIAPHRAGM s
\\ " ///'
\ b /

Note: Vertical datum measurement taken with rotor / gland bottom build clearances
established and without any compensation for bolt up. Readings are with the outer cylinder on Build keys

POSITION A B C *Works Difference Tops off/

build Site/Works Tops on

adjusted Change
HP DIAPHRAGM St. 8 13.812 13.8115 1.8545 2.088 2.069 -0.008
HP INLET GLAND 14.813 14.8135 1.326 1.335 1.326 + 0.005

* Works build figures adjusted for difference in straight edge support block dimensions.
Vertical error corrected by later adjustment on running keys

6 - HP REBUILD

IP7006911



ALSTOM

RECORD SHEET HP20/013 Page No. 6.6
Title ROTOR TO FRONT PEDESTAL AXIAL DATUM

- 7Seri§l No,..

%

INTERMOQUNTA .. 11246
e Ay Y

. Dat

A Grékk LisNo.

4175

T 8

Supervisor

eotfoesei e

Date 26/3/03 Date

NEW HP ROTOR
PEDESTAL

MAIN OIL PUMP

THIH

PEDESTAL | A
ROTOR IN COLD SET POSITION PUSHED TO FRONT Readings in inches
DATUM POSITION
A N/A
8111 Pump casing to Wheel - LHS just below half joint
C 1.138 Pump casing to collar - LHS just below half joint

6 - HP REBUILD

IP7006912



ALSTOM

RECORD SHEET PD15/008

Page No. 6.7

Title HP ROTOR TO THRUST PEDESTAL AXIAL DATUM
Contract ___ .. ... INTERMQUNTA @gﬂaiNQ . 11246
Site Issue Date v, B (hek Ligt No. ﬁ 175
Taken by Date Supervisor Date
HP ROTOR AXIAL DATUM
IN THRUST PEDESTAL
N HP REAR
— T !
L COUPLING
T2 BEARING A
5 o
7
C |- Z
% 7 /%

ROTORS IN COLD SET POSITION PUSHED TO THE FRONT

Readings in inches

DATUM NEW ROTOR POSITION
A Working datum 9.960 LHS
FINAL datum 10.086
B N/R N/A
C N/R

6 - HP REBUILD

IP7006913



ALSTOM

RECORD SHEET HP11/036 Sht 1 of 2 Page No. 6.8
Title HP DIAPHRAGM & WHEEL CLEARANCES

Contract ... ... INTERMQUNTAIN. AdnitNo. .. 1
X ‘ ) BN A
i’ 1110202 | Check .

., Ry
aﬁ;%s

Site Issue

5 ﬁ l
% e
o

S

5‘@%(:? s . K. . N "l # W
Taken by Date upervisor Date Approved

R .
;;;;;;;

REF DRAWING : R277/1338 REV B

Z
P ppfff f—fL:—-_.‘ . 1 P ‘-17
o T R 1 P— EQ_-—:__ s B
F—l\~>J R— “"""EL—](‘A \ /, - A
| ; “ | \
‘ | / | STEAM FLOW
| \ | | " 'ROTOR EXPANSION
| |
|

USE HP11/004
FOR GLANDS HP STG1&2
TYPICAL FOR STAGES 3TO 8

ALL AXIAL CLEARANCES TAKEN WITH ROTOR IN COLD SET POSITION.
MINIMUM CLEARANCE TO BE RECORDED.

6 - HP REBUILD

IP7006914



ALSTOM

RECORD SHEET HP11/036 Sht2 of 2 Page No. 6.9
Title H.P. DIAPHRAGM & WHEEL CLEARANCES
Contract .. ... INTERMQUNTAIN... UnitNo._. 1. ... SeralNo. . 11246

Site Issue QFéek ListNo. | 1175

et i Bt

Taken by As works build ‘Date k Approved Date

REF DRAWING: R277/1338 REV B ROTOR AXIAL DATUM = _9,960
( HP Coupling to T2 Bearing)

(F= Front End, R= Rear End)
Readings in inches

BLADING STAGE 8 7 5 5 4 3 2 1

ACTUAL LHS SEE WORKS BUILD SECTION 5 PAGE 8
RHS

B | 60
ACTUAL LHS SEE WORKS BUILD SECTION 5 PAGE 8

ACTUAL LHS SEE WORKS BUILD SECTION 5 PAGE 8
RHS

ACTUAL LHS SEE WORKS BUILD SECTION 5 PAGE 8

ACTUAL LHS SEE WORKS BUILD SECTIONSPAGE B
RHS

ACTUAL LHS SEE WORKS BUILD SECTION 5 PAGE 8

ACTUAL LHS SEE WORKS BUILD SECTION 5 PAGE 8

RHS

ACTUAL LHS SEE WORKS BUILD SECTION 5 PAGE 8

ACTUAL LHS Not measured SEE SECTION 5.8
RHS " ;

6 - HP REBUILD

IP7006915



ALSTOM

RECORD SHEET HP11/035 Page No. 6.10
Title HP ROTOR SPILL STRIP TO SHROUDING CLEARANCES

Contract

~wpcy INTERMQUNTAIN. ..
T %

Dat

(4]

Site Issue

Taken by As works build Date‘

REF DRAWING: R277/1338
REV B

Lo Y t el ] Y

BLADING STAGE

ACTUAL

See Section 5 Page 9
RHS " . — |

ACTUAL l
I

6 - HP REBUILD

IP7006916



ALSTOM

RECORD SHEET HP02/005 Page No. 6.11
Title HP SHAFT END GLAND CLEARANCES - BOX A FRONT
Contract ... INTERMOUNTAIN... Unit N oy SSMAINO. 11246

Site Issue

¢ ﬁ”é%k Lis{No. | 1175

N
- Y o i

Taken by BG/MLS ] Daté Da?é Mar 63 Appro

ved Date
REF DRAWING - R277/1338REV B STEAM FLOW ROTOR AXIAL DATUM = __8.980
N (HP Coupling to T2 Bearing)
e |
R . ~_-J TYPICAL GLAND

] PAGKING RINGS

ALL CLEARANCES TAKEN WITH
ROTOR IN COLD SET POSITION.

MINIMUM CLEARANCE TO BE
RECORDED.

SEGMENTS TO BE PUSHED IN
DIRECTION OF STEAM FLOW.

RE REDUCES WHEN ROTOR EXPANDS FASTER THAN CASING WITH THRUST AS FIXED DATUM. (F= Front End, R= Rear End)
RC REDUCES WHEN ROTOR CONTRACTS FASTER THAN CASING WITH THRUST AS FIXED DATUM. Readings in inches
RE
(L)
RC
(C)
M
N
RHS
LHS
R
RHS |
* From top lead (uncorrected) ** From tape-on-rotor check (uncorrected)

6 - HP REBUILD

IP7006917



ALSTOM

RECORD SHEET HP02/005

Page No. 6.12
Title HP EXHAUST SHAFT GLAND CLEARANCES - BOX B FRONT
Contract .., . INTERMQUNTAIN.. YnitNo, . 1., SerialNo.... 11246
Site !ssueé 17102 333*‘ ’d %I l (ﬁ“’“é%;},m No. 3175

Taken by BG/MLS

Daté March 03 Supervisor ‘-BG/MLS DateMaf‘B:"a Approved

REF DRAWING :- R277/1338 REV B

" STEAM FLOW

TYPCAL GLAND

PACKING RINGS

ROTOR EXPANSION
gy RTOREPAGOR

RE REDUCES WHEN ROTOR EXPANDS FASTER THAN CASING WITH THRUST AS FIXED DATUM.
RC REDUCES WHEN ROTOR CONTRACTS FASTER THAN CASING WITH THRUST AS FIXED DATUM.

ROTOR AXIAL DATUM =
(HP Coupling to T2 Bearing)

8.860

ALL CLEARANCES TAKEN WITH
ROTOR IN COLD SET POSITION.

MINIMUM CLEARANCE TO BE
RECORDED.

SEGMENTS TO BE PUSHED IN
DIRECTION OF STEAM FLOW.

{F= Front End, R= Rear End)
Readings in inches

GLAND RING NO. B1 B2 B3

Readings
are Long
fin/short fin

R LHS

RHS

* Top lead minus nominal TO/TO shift allowance

6 - HP REBUILD

IP7006918



ALSTOM

RECORD SHEET HP02/005 Page No. 6.13
Title HP SHAFT CYLINDER GLAND CLEARANCES - BOX D REAR
Contract .. __..... INTERMQUNTA —— SerialNo., . 11246
Site Issue | . Datg- J 4 fﬂﬁ%o; C ﬁe&ju" )

N A hE ! o

Taken by MLS/BG Date March 03 Supervisor MLS/ BG

REF DRAWING :- R277/1338 REV B

ST FL
EAMFLOW
M
e oL =
TYPICAL SLAND ‘ , R
_ ]
i
PACKING RINGS ‘ E —h)
;
‘ e
Y
VYV Ay
] b y et
o] Ay
1 :
RC IRE [ ‘

ROTOR EXPANSION
RE REDUCES WHEN ROTOR EXPANDS FASTER THAN CASING WITH THRUST AS FIXED DATUM.

RC REDUCES WHEN ROTOR CONTRACTS FASTER THAN CASING WITH THRUST AS FIXED DATUM.

ROTOR AXIAL DATUM = __ 8,960
(HP Coupling to T2 Bearing)

ALL CLEARANCES TAKEN WITH
ROTOR IN COLD SET POSITION.

MINIMUM CLEARANCE TO BE
RECORDED.

SEGMENTS TO BE PUSHED IN
DIRECTION OF STEAM FLOW,

{F= Front End, R= Rear End})
Readings in inches

GLAND RING NO.

RHS

6 - HP REBUILD

IP7006919



ALSTOM

RECORD SHEET HP02/005

Page No. .14
Title HP SHAFT END GLAND CLEARANCES - BOX E REAR
Contract __ ... INTERMOQUNTAIN- SeriglNg. ... 11246
E \\ ; A t = X
Site Issue PR A € | ! Gheek Lisi
) e B " ..«;:'fi'fg:‘x. e it »q!«:»}ﬁ&m i ma“iaw qé§< “7 o e
Date March 03 Supervisor MLS/BG ate Mar 03 Approved
REF DRAWING :- R277/1338 REV B ROTOR AXIAL DATUM = __9.960
stemRow {HP Coupling to T2 Bearing)

RE REDUCES WHEN ROTOR EXPANDS FASTER THAN CASING WITH THRUST AS FIXED DATUM.
RC REDUCES WHEN ROTOR CONTRACTS FASTER THAN CASING WITH THRUST AS FIXED DATUM.

TPRCAL G AND J L R
e s [T e ALL CLEARANCES TAKEN WITH
‘ e ROTOR IN COLD SET POSITION.
- STevs ,] = MINIMUM CLEARANCE TO BE

e / RS I RECORDED.
M - ‘ M SEGMENTS TO BE PUSHED IN
R IRE ‘ DIRECTION OF STEAM FLOW.

S ROTOR EXPANSION

(F= Front End, R= Rear End)
Readings in inches

GLAND RING NO. E1 E2
RE "
LHS 157 157
L)
RC _ '
(O)
RHS 186 186
TOP '
M BOT
LHS
RHS
N LHS
= LHS
RHS |

* Top lead {corrected for TO/TO shift)

** From tape-on-rotor checks {(corrected for TO/TO shift)

6 - HP REBUILD

IP7006920



ALSTOM

RECORD SHEET HP/CL2 Page No. 6.15
Title HP SHAFT GLAND BOX AXIAL CLEARANCES - FRONT
Contract . ___._. INTERMQUNTAIN... p-28aNe..,. . 11246
Site Issue | ] % C]’i’é‘%k List No. : 5 175
Taken by B Grierson Date 20/3/03  Supervisor Date
REF DRAWING :- R217/A0/1338 Rev. B
0
| |
! |
| |
A / \
. - 4{_ ,,,,,, 1
Glandbox ‘A’ J \
f |
i
J
Bearing - —
No.1 T B
Journat i — - o —
ROTOR AXIAL DATUM = 9.960
(HP Coupling to T2 Bearing)
ROTOR IN THE COLD SET POSITION PUSHED TO FRONT Readings in inches
POSITION A B c

LHS B12 Not recorded 782
ll RHS 807 Not recorded .783
RE = ROTOR EXPANDING CLEARANCE RC = ROTOR CONTRACTING CLEARANCE
6 - HP REBUILD

IP7006921



ALSTOM

RECORD SHEET HP/CL1

Page No.

6.16

Title HP SHAFT GLAND BOX AXIAL CLEARANCES - REAR
Contract ... .. INTERMQUNTAIN.... oy oo SerialNo.. . 11246
Stte Issue | \ Date— {rj02i02 drdek ListNo. | 1175

Taken by B Grierson  Date 20/3/03

BG

Date
REF DRAWING - R217/A0/1338 Rev. B
- A e}
Glandbox 'D’
Glandbox 'E' o /
Glandbox 'C’ \ | /
\ 1 ‘ {
/\ 3 ‘
D | ™ DATUM =
iy Bearing No.2
\\\ journal
\
\\\

ROTOR AXIAL DATUM =

9.960

(HP Coupling to T2 Bearing)

ROTOR IN THE COLD SET POSITION PUSHED TO FRONT

Readings in inches

POSITION

LHS 3.250

1.081

3.250

“ RHS

1.097 "

RE = ROTOR EXPANDING CLEARANCE

RC = ROTOR CONTRACTING CLEARANCE

6 - HP REBUILD

IP7006922



ALSTOM

RECORD SHEET HP05/007 Page No. 6.17
Title HP EXHAUST END GLAND 'B' CARRIER KEY CLEARANCES
Contract . ... JNTERMOUNTAIN, - SeriglNo .. 11246

Site Issue

/' ChekK List Ne. %1 75

Taken by B Grierson ’ Date t18/3/03 ‘ Date
REF DRWNG - o
' Outer cylinder
\\\
- ™
) N
//‘ \\\
] v
/ Sl | Exhaust Gland b
( : N1 J
\.\\ R
T~ Rotor
- ~ T —— L 7_‘__,/'# e
S Readings in inches
SIDE SUPPORT KEYS
POSITION E F G H
Side support key DESIGN — — — —
LHS 145 -.003 27 NR
RHS 062 - 003 .118 NR
BOTTOM CENTRALISING KEY
POSITION A+RB C D
\ DESIGN
BOTTOM 002 NR NR
b -
f AXIAL LOCATION CLEARANCES
\ S POS J K L
“““““ B ﬁ_/
— DES
Bottom * * LHT * LHT *
Centralising key =
LHS * * o RHT * RH Top *
CIL * * mBf - LH Bot *
RHS * * RHB * RH Bot *

* QOriginal packing head - no change

6 - HP REBUILD

IP7006923



ALST

OM

RECORD SHEET HP08/001 Page No. 6.18
Title HP GLAND BOX TO OUTER CYLINDER HALF JOINT STEPS
Contract IN.... o200alNo, . 11246
Site Issue | ¢ ﬁ“éék){u S No. | 4175
Taken by IPS Date
GLAND BOX ABOVE HALF JOINT
POSITIVE GLAND BOX BELOW HALF JOINT
STEP NEGATIVE
:‘ STEP
v LY - S +
———
e b ! Frme e J
Y J *J |
\ BOTTOM HALF / /
\ \\ AN // y / //
\ \\\\\\ . GLAND BOX //'// //
\\\ \ \ - /,
CYLINDER 7

,,,,,

POSITION AT WHICH READINGS ARE TAKEN TO BE MARKED X'

Readings in inches

BOLT ON BOLT ON EXHAUST EXHAUST BOLT ON BOLT ON
GLAND BOX GLAND BOX GLAND BOX GLAND BOX GLAND BOX GLAND BOX
A A B B E E
FRONT REAR FRONT REAR FRONT REAR
CORNER CORNER CORNER CORNER CORNER CORNER
LHS -0.010 N/A +0.003 -0.001 N/A +0.028
RHS +0.005 N/A +0.001 -0.000 N/A -0.024
NOTE -+ SIGN TO INDICATE BUSH PROUD OF CYLINDER HALF JOINT

- SIGN TO INDICATE BUSH BELOW CYLINDER HALF JOINT.

6 - HP REBUILD

IP7006924



ALSTOM

RECORD SHEET HP24/028

Title

Page No. 6.19

HP INNER/QUTER CYL HALF JOINT STEPS, AXIAL & SIDE DATUMS

Contract —

INTERMOUNTA|

S—

ate

Site {ssue |

oenalNo. . 11246

Ot "W . -

Date 9/3/0

Taken by IPSC

qokListNb. 1175

o

Date

ROTOR / T2 AXIAL DATUM

e/
\\\\\

Readings X 0.001"

9.952" (Note Final axial datum selected = 9.960")

1.046
s 0
A S N N \\ \
/ 1 \‘\l y
? | s ‘
| -~ CLEARLY MARK .
/ WHERE DATUM 3 1.025
1.031 | MEASUREDON ‘
l ; HALF JOINT ¥
) f l‘ ,,,,, o T 5]
LHS B ] ? A /7 C B RHS
@ ; ,,,,,,,,,,,,, / h
W j STEPS ARE TO J \
N HALF JOINT A
S=0.012 T 9 S=0.007
i ; NOT PALM . ;
/ . 7 \
// ‘ “ ; ‘ AN
S L AN
| | ~
0425 | | g ! o418
\‘ N\ h B r'/— // [
‘\l \ /
| . , ﬁ S ~ ‘
| o -
2 :
//—" ‘ o \\ /
\ //// \\\ /
\ / FRONT

+ = INNER HIGHER THAN QUTER
= INNER LOWER THAN QUTER
& =HALF JOINT STEP
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ALSTOM

RECORD SHEET PD09/002 Page No. 6.20
Title HP ROTOR POSIT. RADIAL CHKS - ON BUILDING KEYS UNBOXED
Contract .. ..., INLERMOQUNTAL § AnitNo. e, 11248
Site Issue i .\ j(}z%m ”""fcl{é?d ‘ k ListNo, 5*175
’ L. o o .4%2‘ .. . z’E!Ezz . . '%}m !a«: ‘:i.zgy ] - ‘,,ve\‘;
Date 17/3/03 Supervisor MLS Date17-21Mar Approved Date
X i X
BOT BRIDGE GAUGE

T1 (8.002) BG1.511 (8.004)
T2 (8.001) BGO0.464 (8.003)
Bridge leg heights from standard half joint in brackets

DIMENSION X=  FOR ALL SIDE DATUMS

Type Stamp ldentification Letter on the Half Joints, in line with, and close to, the bore being measured from.

Readings in inches

DATUM UNBOXED DATUMS- ON BUILD
POSITION KEYS - Rotor centred in brgs COMMENTS
LHS BOT/TOP RHS
T1 PEDESTAL BORE 7.657 6.539 7.642
FRONT BOLT-ON GLAND- SEGMENT REMOVED 0.878 0.874 0.883
CYLINDER BORE - FRONT TOP HALF N/A N/A NIA
BOTT HALF -
CYLINDER BORE - REAR TOP HALF N/A N/A N/A
BOTT HALF o
REAR BOLT-ON GLAND- SEGMENT REMOVED 0.8715 0.882 0.874
T2 PEDESTAL BORE 10.003 10.046 10.004

6 - HP REBUILD
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RECORD SHEET PD09/002

ALSTOM

Page No. 6.21

Title HP ROTOR POSITION RADIAL- ON BUILDING KEYS BOXED

LoeraNo._ . 11246

Contract . ... INTERMQUNTA

Ty

Site Issue A}gg

i

T, o %
e A -

Taken by BGriersbh Date 23/’3/03 Supewisor |

DIMENSION X =

FOR ALL SIDE DATUMS

Type Stamp Identification Letter on the Half Joints, in line with, and close fo, the bore being measured from.

Readings in inches

DATUM BOXED DATUMS- ON BUILD KEYS
POSITION COMMENTS

LHS BOT/TOP RHS

T1 PEDESTAL BORE N/A N/A N/A

FRONT BOLT-ON GLAND- SEGMENT REMOVED 0.881 N/R 0.885
CYLINDER BORE - FRONT TOP HALF - 9.658 -
BOTT HALF . N/A i
CYLINDER BORE - REAR TOP HALF e 8.170 o
BOTT HALF ame N/A ——

REAR BOLT-ON GLAND- SEGMENT REMOVED 0.875 N/R 0.882
T1PEDESTAL BORE N/A N/A N/A

6 - HP REBUILD

Rotor centred in bearings
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ALSTOM

RECORD SHEET PD09/002 Page No. 6.22
Title HP ROTOR POSITION RADIAL- ON RUNNING KEYS BOXED
Contract . ... IN VER\V%OUN, Al oetialNo.____ 11246
Site Issue | 3 Dat : heék LtsjtzéNo '%1 75
Taken by W Falcone Date
+ LHS RHS #
X A L X
DIMENSION X = FOR ALL SIDE DATUMS

Type Stamp Identification Letter on the Half Joints, in line with, and close to, the bore being measured from.

Readings in inches

DATUM BOXED DATUMS- ON RUNNING
POSITION KEYS COMMENTS

LHS BOT/TOP RHS

T1PEDESTAL BORE N/A N/A N/A

FRONT BOLT-ON GLAND- SEGMENT REMOVED 0.881 - 0.883
CYLINDER BORE - FRONT TOP HALF - 9.65895 -
BOTT HALF - N/A -
CYLINDER BORE - REAR TOP HALF - 8.168 -
BOTT HALF - N/A -

REAR BOLT-ON GLAND- SEGMENT REMOVED 0.881 - 0.876

T1 PEDESTAL BORE N/A N/A N/A

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP02/011 Page No. 6.23
Title HP STEAM GLAND BORE CHECKS - BOXES 'A",'B', 'D' & 'E'
Contract __. ..., INTERMOUNTAI peralNo. . 11246
Site Issue Date~ . E 175
Taken by ) “Date; Supéfvisor Approved ‘ Date
//’
SF = Short Fin. LF = Long Fin.Readings in inches
F = Front End, R = Rear End

RING, REQUD BORE - X HALF JOINT GAP - G (0.0017)

NO. SIZE FIN

BOLTED VERT HORIZONTAL LHS RHS
BORE -V
A B QUTER | INNER | INNER |OUTER

Al N/A Bore FRONT

A2 N/A Bore REAR

B1 N/A Bore

B2 N/A Bore FRONT

Not measured

B3 N/A Bore REAR

B4 N/A Bore

D1 N/A Bore

D2 N/A Bore FRONT

Not measured

D3 N/A Bore REAR

D4 N/A Bore

E1 N/A Bore FRONT

E2 N/A Bore REAR

6 - HP REBUILD

IP7006929



ALSTOM

RECORD SHEET HPG1/001 Page No. 6.24
Title GLAND RING BUTT CLEARANCE FOR HP SHAFT GLANDS
Contract .. Unit No. 1 246
Site Issue 1175
Taken by Date
# )4 PLIBH SEGMENTS TO ONE END
b —
\\ \\\ //l '/
N
\\\ // R \\ p /
IRRESPECTIVE OF THE NUMBER OF SEGMENTS BUTT CLEARANCE X'
IS THE CUMULATIVE TOTAL OF ALL SEGMENTS IN EACH HALF RING
Readings in inches
GLAND RING BUTT CLEARANCE "X
POSITION NUMBER DESIGN ACTUAL
TOTAL TOP HALF BOT HALF TOTAL
A 1
2
1
IBI 2
3
4
5
1
lDl 2
3
4
'E 1
2

6 - HP REBUILD

IP7006930



ALSTOM

RECORD SHEET HP/CL3 Page No. 6.25
Tite HP GLANDBOX AXIAL AND RADIAL MISMATCH - BOXES 'A", D' & 'E'
Contract ... ﬁ|NTERM0L31 NTAj . S’e‘ial*Nf}. ) %11 246
Stelssue || | EX “pate " o Listifo. 1 ;'75
Takenby Dete B

| RADIAL OFFSET

Top half to the LHS read positive (+).
Top half to the RHS read negative(-).

AXIAL OFFSET

Top half to the front read positive (+)
Top half to the rear read negative(-).

RADIAL STEP

Readings in inches
POSITION RADIAL STEPS AXIAL STEPS
LHS RHS LHS RHS
Gland box ‘A’ Front Refer to IPSC/Turbocare records No significant mismatch
Gland box 'A' Rear " "
Gland box 'D¥ Front " "
Gland box 'D’ Rear " "
Gland box 'E’ Front N "
Gland box 'E' Rear " "

6 - HP REBUILD
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RECORD SHEET HP24/024

Title

HP OUTER CYLINDER JOINT GAPS - UNBOLTED

ALSTOM

Page No. 6.26

Contract

1
H

Site Issue |

.oerial No,

-, 11246

J

Taken by IPSC

.

P-4

Date 3/3/03

o INTERMOQUNTAIN.. ...
s Ao

S"u“péh;isor Wr\}iLs

* S

(JR&tk List No. % 175

ed

7N N
N — — o
-
. S N
12 OFf \ O
G VO
Y / \\ N
N Ve
/ i

LHS

RHS -

1. ;
\\\\\\ | |
1 /”\\ \\ //’ /“\\
Y ‘\\V v \\ /// /
L: """" N \\ // N
\ /, S e l_‘ ~. [\_ p
3 /2 e e I ~
-~ “\w) NN £ N C,/'
! ) ] ) J
0 . NS | F N
\ / h — /
\ \
\
\ /
\

FRONT A
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ALSTOM

RECORD SHEET HP27/015 Page No. 6.27
Title HP STEAM INLETS CLEARANCES

Contract ____ ... AINL... .. 11246
Site Issue 1 A%%% | )
Takenby CFS “Date 1613703 8upervisor@i§w Storey _Date 16/3/03 Approved Date

REF DRAWINGS :- R202/A0/5396 Rev. C, R202/A0/5387 Rev A

Readings in inches

HP TURBINE INLETS ~ _
OUTER
POSITION TOP TOP | BOTT | BOTT CYLINDER \
LHS | RHS | LHS | RHS \ \
A1 022 | 020 | 020 | 021 \ I
A2 021 | .021 | .020 | .021 T essuea
| ot four radial
A3 021 ] .021 | 020 | .021 | o
B* 048 | .048 | .030 | .039 ,
c* 006 | .006 | .008 | .009 X
D* 030 | .030 | 030 | .030 vy
X 006 | .004 | 005 | .005 /;’/ ‘
L c \
Y 012 | 013 | 011 | 011 =
E L/R min. 14 | 118 | 113 | 113
E F/R min. 098 | 085 | .006 | .073
F* Refer to HP/M16 &HP/M16A (p7.6-7)
SEALING /;"/
RING RING 1 421 | 421 | 421 421 |
OVERLAP N
CLRC RING 2 421 | 421 | 421 | 424
RING 3 421 | 421 | 401 | 421
* Notes

1.Clearances 'B', 'C' & 'D' to be confirmed after machining components to suit dimensions measured on Record Sheets
HP/M6 and MBA (Section 7).

2.Clearance 'F' derived from measurements on Record Sheets HP/M16 and M16A (Section 7)

6 - HP REBUILD

IP7006933



ALSTOM

RECORD SHEET HP27/019 Page No. 6.28
Title HP HEATER CONNECTION ASSEMBLY

Contract ... .. oy INTERMQUNTAIN..., .. SeﬂﬁlﬁNQ 11246
Site Issue E | ) 3;32 Gheck he kiﬁum No. E 175

Date. 16/3/03 ) “Supervisor BG Date16/§l§3 Approved Date

REF DRAWING :- R202/A1/5380 Rev A

.
|
/ INNER CYLINDER /
f | R
| —
| S
[k
{/ o~
l
L
e |
Readings in inches D
RADIAL AXIAL
L K C R B
DESIGN N/A .040/.438 .016/.024 .016/.028 217/.413
CARRIER L/R - .215 min .020 .016 315
CARRIER F/IR e 224 min 020 016 315
RING END CLRC RING 1A RING 1B RING 2A RING 2B
DES = .106/.118 Works assembled N/A N/A

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP/M-- Page No. 6.29
Title HP HEATER CONNECTION FLANGE CLEARANCES
Contract . .. INTERMOUNTAIN g g RIENO. e Serial No.

’i
Site Issue ;'

Ghéek List

H
2

"y, £
iy

Takenby CFS  Date 18/3/03

-

Supervisor

REF DWG:- R202/A0/5396 REV C

C
y
A
E
D
A ¢
A
Readings in inches
POSITION A B C D E FIG H

DESIGN .039/.079 015/.025 010/.015 | -.001/-.003 | .001/.003 .0004/.004 | .008/.018

ACTUAL 050 020 013 - 001/.002 003 004 015

Final length of spool =

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP27/019 Page No. 6.30
Title HP LEAKOFF FOR IP ROTOR COOLING CONNECTION ASSEMBLY
Contract . ... INTERMQUNTAIN....
Site Issue | ‘ Dat
Takenby BG. /3103 Supervisor_
REF DRAWING - R202/A0/5397 Rev A B iy
;} CARRIER
|
Readings in inches
]
RADIAL AXIAL
L K C R B
DESIGN .035/.279 0.020/.026 .024/.031 .017/.027 A472/.551
CARRIER 1 L/R .130 min NR
F/R 278 min Works fitted components .531
CARRIER 2 " NR
RING END CLRC RING 1A RING 1B RING 2A RING 2B
DES = 0.106/118 Works fitted components

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP26/008 Sht 1 of 2 Page No. 6.31

Title HP INNER TO OUTER CYLINDER KEY CLEARANCES

Contract ___ .

’’’’’

INTERMOUNTAIN. . .. . 1 ., SgralNo., . 11246

Site Issue {

o

vi;%!k
1175

Taken by

Date

REF DWG:- R202/A0/5396 REV C

i
- ‘[ ™ ) 2Ry
'l rf Pt
el
Z . / [ pzzzs |
| § BN —
] N J /
p L‘ ‘ J
{ e
| \ L e
\ ;
e [\ \ S ] L"/
TOP FRONT GIBKEY SIDE SUPPORT KEYS
N / \
/’/ \\
\ / / \‘x

6 - HP REBUILD

IP7006937



ALSTOM

RECORD SHEET HP26/008  Sht2 of 2 Page No. 6.32
Title HP INNER TO OUTER CYLINDER KEY CLEARANCES

Contract .. ... INTERMOUNTAIN, .. g nitNo. 1 oenalNo. 11246
Site Issue % A A\ Date 1110 ) 2 cH egck%;.t Np. 3575
Taken by \}::ouslgate Ma;(jh 03 Supe‘f;’isor e fQDate

REF DWG:- R202/A0/5396 REV C

Readings in inches

SIDE SUPPORT KEYS
A B c D
DESIGN | ACTUAL | DESIGN | ACTUAL | DESIGN | ACTUAL | DESIGN | ACTUAL
FRONT .008 031 MIN 056 424 810
LHS KEY | .006/.008 250/.580 1490/ 1.100
FRONT .008 050 480 809
RHS KEY
REAR LHS .008 031 MIN 042 629 984
KEY | .006/.008 250/.590 490/ 1.100
REAR RHS .006 034 552 1.009
KEY
FRONT TRANSVERSE LOCATING KEYS
TOP KEY E F+G BOTTOM KEY H J+K
DESIGN .010/.030 .004/.006 DESIGN 250/.400 .004/.006
ACTLIAL 0.025 0.004 ACTLIAL 375 017 —
AXIAL LOCATING KEYS
L+M 0 N T (Design= .004/.027)
DESIGN | ACTUAL | DESIGN | ACTUAL | DESIGN | ACTUAL |POSITION | ACTUAL
LHS TOP NR NR NR LH Front 024
RHS TOP | 004/.006 NR 250/.420 NR 1.000 MIN NR LH Rear .027
LHS BOT .004 804 25 RH Front .030
RHS BOT .004 764 2.5 RH Rear 020
REAR TRANSVERSE LOCATING KEYS
P Q+R S
DESIGN ACTUAL DESIGN ACTUAL DESIGN ACTUAL
TOP 0.250 MIN NR .006 1.5
fp— 0.400 MAX - .004/.006 P 1.000 MIN .

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP28/002

Page No. 6.23

Title HP INNER TO OUTER CYLINDER BAFFLE ASSEMBLY CLEARANCES

Contract ... ... INLERMOQUNTAIN. .. ... . 11246
: o, ; 3 i . J j t i 21
Site Issue | EK ' Cﬁ;gﬁk%_ist i 175
; . T

Taken by B Grierson  Date 148)'3/03

REF DWG :- R202(A0)5396 Sht 3 Rev C

A —p B
|| B -
e OUTER
I . _-CASING
ot
FRONT 44 REAR
) N i
o I
Y / iD
A o
C
- — T INNER
CASING
INNER/OUTER CYLINDERS
IN FINAL AXIAL RELATIONSHIP
Readings in inches
POSITION DESIGN BOTTOM HALF BAFFLE *TOP HALF BAFFLE
LHS RHS LHS RHS
AXIAL - A .039/.200 125 115 * *
AXIAL - B .039/.200 128 138 * *
RADIAL-C .160/.250 129 123 * *
RADIAL - D .200/.275 213 212 * *

* No significant steps between top and bottom halves

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP23/010 Sht1 of 2 Page No. 6.34

Title

HP CYLINDER THRUST KEY & PAW GRIP CLEARANCES

Contract

g

JINTERMOUNTAIN....

H

Site Issue |

Taken by

SECTION ON
IX - Xl
|
|
. E
7 |
7 DIMENSIONS "D" AND "F" NS g UPPER SHELL

TO BE TAKEN AFTER REMOVAL

OF MAINTENANCE PACKER

THRUST KEY PACKER

MAINTENANCE PACKER

SIDE VIEW ON TYPICAL FRONT-END THRUST KEY

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP23/010 Sht2of 2 Page No. 6.35
Title HP CYLINDER THRUST KEY & PAW GRIP CLEARANCES

Contract . ., SerialNo., ...11246
Site Issue| 4 Chec %LéjNo 11 7%

Readings in inches

THRUST KEY PACKER CLEARANCE -"A+B” (TOTAL) DESIGN =
CYLINDER LH FRONT KEY LH REAR KEY
LHS
0.002 0.003
CYLINDER BHERONTKEY BHREAR KEY
RHS L0607 LLO02
TOP PALM TO STANDARD CLEARANCE SAFETY PACKER SAFETY PACKERTO
W= CLEARANCE LOWER PALM
CLEARANCE 'F
LH FRONT NR LH FRONT 0.063
LH REAR NR LH REAR 0.050
RH FRONT NR RH FRONT 0.062
RH REAR NR RH REAR 0.050
MAINTENANCE PACKER GAP -'DY PALM TO STANDARD GAP -Y'
LH FRONT KEY LH REAR KEY LH FRONT KEY LH REAR KEY
1.015 1.043 0.293 0.323
RH FRONT KEY RH REAR KEY RH FRONT KEY RH REAR KEY
1027 1.054 0295 0220
BOTTOM PALM TO STANDARD CLEARANCE - 'H'
LH FRONT KEY 0.572 LH REAR KEY 0.478
RH FRONT KEY 0.590 RH REAR KEY 0.464
SAFETY PACKER TO THRUST KEY PACKER CLEARANCE -'G'
LH FRONT 0.352 LH REAR 0.070
RH FRONT 0.018 RH REAR 0.228
RETAINING BOLT CLEARANCE -'T
LH FRONT LH REAR
RHFRONT RH REAR

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP23/005 Page No. 6.36
Title HP CYLINDER THRUST KEY & SUPPORT PACKER THICKNESSES
Contract ____ 1B
]
Site Issue§ :
Taken by
_ B
! A
I B
|
E
:r Schematic plan view
{ on cylinder
:L‘ showing location of packers
i
{
I F
1
e P
3 J | 4
I | e | !
ﬂ” i -
Readings in inches
A B C D
THRUST KEY
PACKER As striodown As stripdown 1.100 0.642
THICKNESSES
E F G H
As stripdown As strindown 1.131 0.632
CYLINDER PAW LH FRONT As stripdown LH REAR As stripdown
KEY WIDTH
RH FRONT As stripdown RH REAR As stripdown
PEDESTAL KEYWAY LH FRONT As siripdown LH REAR As stripdown
WIDTH
RH FRONT As stripdown RH REAR As stripdown
SUPPORT PACKER LH FRONT LH REAR RH FRONT RH REAR
THICKNESS
1.044 1.072 1.042 1.076
TEMPORARY LH FRONT As stripdown LH REAR As stripdown
SUPPORT PACKER
THICKNESS RH FRONT As stripdown RH REAR As stripdown

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP21/003 Page No. 6.37
Title HP CYLINDER TO PEDESTAL CENTRE LINE KEY CLEARANCES
Contract . < INTERMQUNT Unit N(?; D D — 11246

Site issue !

¢ *‘5?

W
List No. §175

Taken by Date
D
"""""""" | |l
/\ ‘,//
— /// .
o A
,";’ i . _\\\\
PLAN VIEW ON TYPICAL KEY ASSEMBLY
Readings in inches
(A +B) c D
CYLINDER KEY
POSITION | POSITION | pesigN ACTUAL DESIGN ACTUAL DESIGN ACTUAL
TOP
FRONT
BOTTOM
TOP
REAR
BOTTOM

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP25/001 Page No. 6.38
Title HP CYLINDER COMPONENT BOLTS - TORQUE SETTINGS

Contract .. ..., INLERMOQUNTAIN.. ... .. .UnitNo._ 1. . . . SeralNo. . 11246
Site Issue Raate w} @,e%%o ;é;i%se ;iia E| (he: Ll%No Ii175
Taken by T Dat; - Su;erwsor - " Dat "’EgéiApprox\;;zd B Date

Drawing Ref. R212/A0/3856 Rev A,

R265/A0/9371 Rev A, R265/A0/9372 - 9378 Rev B

13

1"-8UN -2A

1" 8UN -2A

1" 8UN -2A

1" 8UN -2A

1" 8UN -2A

216

DESIGN
LOCATION ITEM | QTY. SIZE ACTUAL
NO. Ft.Lb. Nm
HP INLET GLAND 3 4 | 2v"8UN-2A 3584 4859
" 4 6 2"-8UN -2A 2580 3499
" 5 6 | 1%"-8UN-2A 608 824
" 9 2 1"-8UN -2A 216 293
STAGE 1 DIAPHRAGM 12 2 | %"11UN -2A 51 70

293

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP25/002 Sht1 of 2 Page No. 6.39
Title CONTROLLED TIGHTENING OF HP INNER CYLINDER BOLTS
Contract .. ... INLERMQUNTAIN.. _ SerialNo. ... 11246
Site Issue | ;?%% y Vo c‘he%kuwo f§|175
Taken W Gasser  Date 21/3/03 S M“%:Storey " Date 21/ T bae
JOINT BEING TIGHTENED : HP INNER CYLINDER HALF JOINT
DRAWING REFERENCE : R200/A3/10344
METHOD OF TIGHTENING HEATING
REAR (GENERATOR END) Readings in inches
LHS FLANGE JOINT _ RHS FLANGE JOINT
BOLT | MEASUREMENT EXTENSION BOLT | MEASUREMENT EXTENSION
N IBErore | AFTER | AcTuaL [oEsion | | [BEFORE| AFTER | ACTUAL | DESION
11 714 739 0.025 | .025/.031 12 727 752 0.025 |.025/.031
23 536 580 0.044 | 037045 § 24 528 573 0.045 | .037/.045
7 547 592 0.045 | .037/.045 8 571 612 0.041 | .037/.045
19 541 583 0.042 | 0377045 § 20 541 579 0.038 | .037/.045
3 533 571 0.038 | .037/.045 4 549 588 0.033 | .037/.045
15 538 579 0.041 | 0377045 § 16 530 571 0.041 | .037/.045
1 718 749 0.031 | .025/.031 2 718 749 0.031 | .025/.031
17 545 578 0.033 | .029/035 § 18 547 578 0.031 | .028/.035
5 548 580 0.032 | .029/.035 6 548 578 0.030 |.028/.035
21 547 576 0.020 | .029/035 § 22 523 556 0.033 | .028/.035
27 428 459 0.031 | .025/.031 28 422 453 0.031 | .025/.031
9 429 461 0.032 | .025/.031 10 415 446 0.031 | .025/.031
25 430 460 0.030 | .025/.031 26 428 453 0.025 | .025/.031
13 431 458 0.027 | .025/.031 14 429 460 0.031 | .025/.031

FRONT (TURBINE) END
THE IDENTIFICATION NUMBERS ARE MARKED ON THE STUDS AND NUTS

IT IS ESSENTIAL THAT THE STUDS ARE CHECKED AND RE-TIGHTENED PROGRESSIVELY.

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP25/002 Sht2 of2 Page No. 6.40
Title TIGHTENING SEQUENCE FOR HP INNER CYLINDER BOLTS

Contract

i

UnitNo. ... eSeralNo. 11246

Site Issue

QFigek Lis

/4175

b, Y

Date Approved Date

Taken by

\\\\\

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP16/007 Sht 1of 3 Page No. 6.41
Title HP OUTER SHELL DISTORTION MEASUREMENTS - LASER
Contract . INTERMQUNTAIN.... Serial No....

f

| |
Site Issue |

s,

e 12/3/03 _Supervisor

Taken by M Morris

Readings referenced to outer cylinder (gland locations A2 and E2)

Note: For horizontal positive no. = Right For vertical positive no. = Up
Readings in inches
POSITION | HORIZONTAL | HORIZONTAL | HORIZONTAL | VERTICAL VERTICAL VERTICAL

OF TOPS OFF TOPS ON SHIFT TOPS OFF TOPS ON SHIFT

GLAND

T1 bore 0.023 0.024 0.002 0.012 0.009 -0.004
A1 0.003 0.004 0.001 0.006 0.004 -0.003
A2 0 0 0 0 0 0
B1 0.002 0.004 0.002 0.012 0.004 -0.008
B2/3 0.002 0 -0.002 0.018 0.004 -0.014
B5 0.002 -0.001 -0.003 0.026 0.008 -0.018
st8 -(.0086 -0.002 0.005 -0.004 -0.020 -0.016
St2 -0.004 -0.003 0.001 -0.003 -0.016 -(0.013
C1 0.002 0.002 0.001 -0.005 -0.017 -0.012
C7 0.002 0.001 ~(.001 -0.006 -0.016 -0.010
D1 0 0 0 0.001 o -0.001

D2/D3 -0.002 0-.002 0 0.006 0.005 -0.001
D4 -0.002 -0.002 ] 0.011 0.008 -(.003
E2 0 0 0 0 0 O

T2 bore 0.005 0.004 0 -.016 -0.034 -0.018

6 - HP REBUILD
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ALSTOM

RECORD SHEET HP16/007 Sht 20f 3 Page No. 6.42
Title HP OUTER SHELL DISTORTION MEASUREMENTS - LASER

Contract ... ... INTERMQUNTAIN.. e HONG, o A o -, 11246
Site Issue 5346 ec}{id %VH

Taken by M Mdrris

‘ Dét

Approved

horizontal positive no. = Right

Readings referenced to the T1 -T2 rotor bearings boreline

For vertical positive no. = Up

Readings in inches

POSITION | HORIZONTAL | HORIZONTAL HORIZONTAL | VERTICAL VERTICAL VERTICAL
OF TOPS OFF TOPS ON SHIFT TOPS OFF TOPS ON SHIFT
GLAND
T1 bore 0 0 0 0 0 0
Al -0.020 -0.020 -0.001 -0.005 -0.004 0.002
A2 -0.022 -0.023 -0.002 -0.011 -0.006 0.005
B1 -0.020 -0.019 0 0.002 -0.002 -(.003
B2/3 -0.018 -0.022 -0.004 0.009 0.001 -0.008
B5 -0.018 -0.022 -0.004 0.020 0.008 -0.012
St8 -0.024 -0.021 0.003 -0.009 -0.017 -0.008
St2 -0.016 -0.016 0.001 0.001 0 -0.001
C1 -0.008 -0.009 0 0.002 0.003 0.001
Cc7 -0.007 -0.008 -0.001 0.005 0.010 0.005
D1 -3.008 -0.009 0 0.012 0.026 0.014
D2/D3 -0.010 -0.010 0 0.018 0.033 0.015
D4 -0.009 -0.009 0 0.024 0.037 0.013
E2 -0.006 -0.006 g 0.015 0.032 0.017
T2 bore O 0 0 0 0 0

6 - HP REBUILD
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RECORD SHEET HP16/007 Sht3of3 Page No. 6.43
Title HP OUTER SHELL DISTORTION MEASUREMENTS - LASER

Contract ... ... INT RMOUNTAIN. . — O é,ESenglNo . 11246
Site Issue A Dat§% ‘»%;e:;/%oé d g  drsk List ]
Taken by \ Morris LS Date 12/3/03 Supervisor | B Dats iApproved e

HP final alignment corrections for tops on condition

Note: For horizontal positive no. = Right For vertical positive no. = Up
Readings in inches
GLAND IDEAL IDEAL CORRECTED | CORRECTED | HORIZONTAL | ELEVATION
POSITION HORIZONTAL | VERTICAL |HORIZONTAL| VERTICAL |CORRECTION| CORRECTION
{excid'g ovality)
A2 o o o 0 0 0
B1 0 -0.001 0.004 0.004 -0.004 -0.005
B2/3 0 -0.002 0 0.004 0 -0.006
B5 o -0.003 -0.001 0.008 0.001 -(.011
St8 0 -0.005 -0.002 -0.020 0.002 0.015
St2 0 -0.006 -0.003 -0.016 0.003 0.010
C1 0 -0.005 0.002 -0.017 -0.002 0.012
c7 0 -0.003 0.001 -0.016 -0.001 0.013
D1 0 -0.002 0 0 0 -0.002
D2/03 0 -0.001 -0.002 0.005 0.002 -0.006
D4 0 th -0.002 0.008 0.002 -0.008
E2 0 0 0 0 0 0

6 - HP REBUILD
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RECORD SHEET HP18/001 Page No. 6.44
Title HP CYLINDER FINAL BOX-UP CHECKS - INNER CYLINDER
Serial No. 11246

Contract INTERMOUNTAIN

BV A
%E {
o |

Ry,

i}%mﬁiﬁm |

et sttimsiton] - e Approvéd oot

\

IR
ChegkL,jst N{

THE FOLLOWING CHECKS ARE TO BE COMPLETED PRIOR TO FITTING THE TOP HALF
INNER CYLINDER COVER

] INSPECTED BY (SIGNATURE)
ALSTOM IPSC
CHECK
1 ALL RELEVANT CHECKSHEETS COMPLETED AND APPROVED
W Falconer
2 ROTOR UNBOXED BUMP CHECK COMPLETED
M.L. Storey
3  ALL HORIZONTAL JOINTS CLEAN AND BURR FREE
B Grierson
4 ALL GLAND ALIGNMENT KEYS AND DOWELS CORRECTLY FITTED
B Grierson
5 ALL INTERNAL FITTINGS, PIPES, CLAMPS ETC FITTED
B Grierson
6 ALL INSTRUMENTATION/CABLING FITTED WHERE APPLICABLE
N/A
7  ALL FASTENERS LOCKED OFF TO THE REQUIRED STANDARD
B Grierson
8 [TV INSPECTION SATISFACTORILY COMPLETED
B Grierson
9 ALL TEMPORARY ARRANGEMENTS USED TO PROTECT OPENINGS
REMOVED B Grierson
10 WHERE CYLINDERS ARE TOP HALF SUPPORTED ENSURE THAT
THE TEMPORARY SUPPORTS FOR THE BOTTOM HALF N/A
INNER CYLINDER ARE REMOVED
11 ALL INTERNALS THOROUGHLY CLEAN
B Grierson
12 ICYLINDER BOXED-UP DATE
19 March '02

6 - HP REBUILD
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RECORD SHEET HP18/001

Page No.

6.45

Title HP CYLINDER FINAL BOX-UP CHECKS - OUTER CYLINDER
Contract ... ..

Site Issue

Taken by | Supervisor

THE FOLLOWING CHECKS ARE TO BE COMPLETED PRIOR TO FITTING THE TOP HALF

OUTER CYLINDER COVER

INSPECTED BY (SIGNATURE)
ALSTOM IPSC
CHECK
1 ALL RELEVANT CHECKSHEETS COMPLETED AND APPROVED
W Falconer
2 IROTOR UNBOXED BUMP CHECK COMPLETED
B Grierson
3  ALL HORIZONTAL JOINTS CLEAN AND BURR FREE
B Grierson
4 ALL GLAND ALIGNMENT KEYS AND DOWELS CORRECTLY FITTED
B Grierson
5 JALL INTERNAL FITTINGS, PIPES, CLAMPS ETC FITTED
B Grierson
6 ALL INSTRUMENTATION/CABLING FITTED WHERE APPLICABLE
W Falconer
7 ALL FASTENERS LOCKED OFF TO THE REQUIRED STANDARD
B Grierson
8 [TVINSPECTION SATISFACTORILY COMPLETED
B Grierson
9 ALL TEMPORARY ARRANGEMENTS USED TO PROTECT
OPENINGS REMOVED B Grierson
10 WHERE CYLINDERS ARE TOP HALF SUPPORTED ENSURE THAT
THE TEMPORARY SUPPORTS FOR THE BOTTOM HALF B Grierson
INNER CYLINDER ARE REMOVED
11 ALL INTERNALS THOROUGHLY CLEAN
B Grierson
12 CYLINDER BOXED-UP DATE
22 March 2002

6 - HP REBUILD
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ALSTOM

Power

Customer Service, Technical Service Section

Report No: T§ 2292
Dote: Pth April 2003
Order No: 786R5600/01/006/002

;U;_“e of iNTERMOUNTAIN Unit No: 1 ST . No: T11246
ation

Title of Report Report By

HP TURBINE REPLANT W Falconer

Summary

The unit was token out of service on 1* March 2003 for o plonned 28 doy ouloge.

Work included:-

@

e IP turbine inspection

e Steam admission valves inspachion

s Limited generator inspection and repair

s Extensive boiler inspection and repair

e Extensive boiler inspection and modification {upgrade)
&

turbines and maoin CW cooling

HP turbine rotor and inner shell {cylinder) replacement (upgrade)

Inspection and modification {upgrade] of vorious ouxiliaries including boiler feed pump

This report describes the fitting of the new HP turbine rotor and inner shell.

The turbine generator was resynchronised on 29™ March 2003, and refurned fo commercial

operation as scheduled.

Formal perfarmance lests were camied out during week commencing 7™ April 2003. The

results confirmed that the guaranteed efficiency hod been excesded.

Stripdown and rebuild record sheets are contained in Checklist No. 1175

Imternal Cireulation

Mr S Dugdale, Chief Turbine Engineer, LTR

Dr B W Roberts, Materials Unit

Mr K Spires, Project Manager, TSR

Report Approved By:

Chief Tethnifal Service Engineer

Service Engineering

yi i
\;;ig W Controct Engineer
th

Oulput B75 MW Inlet Prass 2400 psig Reheat Temp 1000°F
Speed 3600 rpm Inlet Temp 1000°F Bock Press

Commissioning 1984 Hours of Service Hours since last

Date of Mochine Inspeciion

Date of last HP 1Pl P2 GEN

Inspection iRl iP2 1P3 LP4

Number of Staris

Gensral Loading Particulars

| Normally bose load
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1. INTRODUCTION

The Intermountain Generating Stotion in Utah, USA, is operated for IPA
{irtermountain Power Agency} by IPSC (Intermountain Power Service Corporation).
The station confains two large coal-fired units. Unit 1 is the second of two large
turbine generofor units, originally supplied by the General Eleciric Company, o be
retrofited with o new HP turbine rotor and inner shell {cylinder) designed ond
supplied by ALSTOM Power.

The equipment supplied was essenticlly a repeot of thot supplied for Unit 2 but with
the sioge 1 diophrogm nozzle cerofoil ongles modified to morginally close the
exhaust ports and so reduce the steam swallowing capacity.  The original GE
arrangement consisled of two opposed first stage flows, followed by seven stages of
impulse blading with fraditionolly riveted shrouds. The new rotor consisis of 8
stages fecturing advanced high efficiency integrally shrouded blades.  The
diophragm blodes ore of the lotest controlled flow type design. The fixed ond
rofating blodes are protected ogoinst surfoce abrasion from steam-enirained solid
particles by o plosma nitrided cooting. The exsting portial are admission
arrangement was converted to full are admission, offering better efficisncy during
buse lood operation.

The work wos planned and carried out by the power utility IPSC, ond technical
advice for the installation wos provided by ALSTOM Power.

1.1 Quloge organisation

The work was planned ond conducted by IPSC using their own labour,
supsrvision and tooling resources on o round the dock basis [nominally 12
hour shifts, seven days o week} for the durction of the outage. A number of
contractors were employed o assist with the various elements of the
operation,

ALSTOM Power Rugby, UK — HP turbine rerofit instoliation technical
direction.

Edisen ES! Westminster, California - Foro arm co-ordingte data for inner fo
outer shell inferface maotching (ALSTOM Power sub contract],

Laser Measuremeni Services Inc. (LMS) Playa del Roy, Colifornio -
Laser olignment of rotor line for tops onflops off distortion measurement
(ALSTOM Power sub contract).

Continental Field Systems (CF5) Savanah, Georgic - general site
machining operations including HP turbine interface feotures.

Mechanical Dynomics and Analysis Ine. (MD&A) Scheneciady, New
York — Technical diréction for the IP turbine, boiler feed pump turbine and
steam admission valves overhaul.

Monnings Dover, New Jersey ~ Bolting disassembly/assembly for the HP
and 1P turbine horizontal joint flonges.

IP7006955
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Turbocare Chicopee, Massachussets — supply and fitment of HP outer shell
rotor glands.

Mova Tech Inc. Fort Collins, Colorado ~ Supply and installotion of new
PCB's to suit the modified governor volve characteristic required for
conversion from portiol arc to full nozzle are control (ALSTOM Power sub
contract].

IPSC personnel carried out instrumeniation removal, calibration, and
replacerment.

1.2 Schedule outline

The machine was shut down early on 1% March 2003 for o plonned outage
of 28 days duration. insulation blankets were removed from the top half
shell barrel ond the horizontal joint flange. Forced air cooling was applied
to the HP and IP turbine horizontal joint bolis to promote cooling and so
accelerate bolt removal,

The ouloge plonning arrangemenis cllowed for one fest fitling of the new
inner shell and rotor for ocquiring sefting doto, following removal of the
existing rotor and inner shell componerts. On completion of this initial
measurement exercise the new rofor wos removed and followed by o ‘tops
onftops off’ laser alignment procedure was carried out,

The new inner shell was then removed to permit various machining and
fitting operaotions. These included steam inlet and steam exiraction location
bores and compenenis, various key ond support packers, and the exhoust
end packing head (glondbox) which was sent to an off site machining fociity.

The replacement inner shell bottom half wos finolly fitted followed by the
rotor, fop holf diaphrogms, inlet and exhaust gland packing heads, and top
halt inner and outer shells. Activiies occurred generdlly in line with the
station programme and the machine was restarted on Solurday 319 March
as planned. '

2. HP TURBINE STRIPDOWN

2.1 As found inspection

Because the rotor and complete inner shell were being retrofitted, inspection
was limited to thal necessary to gain o knowledge of previous running
conditions, and for historical analysis. Observations can be described os
being generally similor to those for the Unit 2 examination in 2002, Refer fo
report TS 2236. :

The rotor was found to be in essentially undomaged condition with abrasion
and multiple impact markings present to varying degrees on all blade
cerofoils as o result of SPE (solid particle erosion). The journal surfaces had
suffered only very light scoring due 1o foreign material in the lube oil supply.
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Both left hond and right hand flows of inlet nozzles were in poor condition
having sulfered what is assumed to be the effects of SPE. This had resulted in
significont loss of blode materiol of the troiling edges due o weor and
fracture. In the main domage was focated adjocent fo the horizontdl joint
positions in both top and bottom holves. Photogrophs 1 and 2

The inlet gland had suffered heavy rubbing in the botlom centre position.
Photograph 3. There wos little sign of rofor contact in the fop. The
diaphragm rotor gland seols hod also been rubbed in the bottorn being
worst ot sloges 2 1o 4 e the mid spon position of the rotor.  As these
packing rings are all of the retraciable type it must be assumed thot the
rubbing took place of high loads. There was no sign of the rings being stuck
in the running position, ond there is no reason to suppose that they moy
have been termpororily lodged during o shutdown, The precise reasons for
the rubbing remains speculative.

There were no deposits of note on either fixed or rototing blode surfoces.

The T1 and T2 bearings exhibited normal lood markings and appeared
visually in good condition. Photographs 4 & 5. Subsequent ulirasonic NDE
confirmed satisfactory white metal adhesion

2.2 Stripdown meosuremenis

Because of the need to disassemble the shell as ropidiy os possible due to
programme resiraints, and becouse there were no essenticl radiol or oxial
clearances required, measurement wos limited o @ number of dotums.
These included rotor rodiol detums of the T1 and T2 standard oil deflector
positions, ond at the outer shell bolt on gland packing cases (bolt on gland
boxes) and shell end bores. The axial position of the control rotor with
respect fo the shaft driven oil pump in the front standard wos olso recorded,
though with the machine still relofively hot this had limited value.

The vertical dotums measured ot the T1 and T2 standards were considered
unsatisfactory due to access difficulties. To ensure valid readings were
oblained the rotor height with respect to the standards was estoblished by
‘bridge govge” using vee blocks set on the horizontal joint ond o stroight
edge.

The outer shell height change between support on the running keys, and thot
on the build keys wos recorded during the changeover. Also recorded were
the relative heights of the four corners of the existing inner shell with respect
io the outer shell o assist with trial fitting of the new inner shell. Horizontal
joint step measurements were made ot the N1 and N2 packing heods
relative to the outer shell, though there was no infention fo disturb the bottom
halves.
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3. TRIAL FIT OF THE MEW INNER CASING AND ROTOR

Onee the old rotor and inner shell had been removed the inlet bores and HP bled
steam connection bore were honed o clean the surfaces and o remove ony ovality
present. Various measuremenis were token in the fop and botiom half outer shell
using o Faro arm. :

2.1  HPinner casing

On completion of the Foro arm measurements the new botom haif inner shell was
lowered into ploce on tlemporary support packers sized 1o give adequate clearance
with the rofor, and oligned axially ond transversely close to the expecied final
position. A spare packer had been supplied for the front bottom transverse location
key which is inoccessible with the inner shell fitted, and this ollowad an equal/equal
initial sizing for the pockers so that the botiom half shell could be upproximately
centralised. The bottorn half exhaust glond packing head was also refitted.

The inner shell was checked for o 'soft fool’ by carrying out o weighing exercise at
the four palm positions. Adjustments were made as necessary by shimming of the
palm supports fo give equal loading. Additionally o precision level instrument
{Cookes level} wos used 1o meosure the inner shell inclinotion with respect 1o the
outer shell.

3.2 HProlor

With the inner shell in place the new rotor was installed, and the radial position
established with respect to the front and thrust standards, and to the outer shell
packing head bores. The rotor was positioned axiglly to best advontage to suit the
new outer shell shaft glands.

Having established the rotor axial and transverse radial position within the outer
shell, the inner shell was manosuvred until the correct axinl and transverse radial
location relative fo the rotor had been achieved by comparison with the works build
figures. The axial position of the rotor with respect fo the inner shell is easily
maintained using the bross sefting gouge supplied for this purpose, during
positioning operations.

" The vertical position of the bottom half inner shell relotive to the outer shell was
determined using bridge gouge measuremenis of o locotion sach end of the inner
shell. Glond fo rotor side clearances were meosured ot o number of positions. An
ERAG device [otherwise known as on elecironic mouse) had been made ovailoble
and this also wos used o establish the radial position of the rotor ot each end of the
inner shell. The figures obtained from all of the above were compared fo the works
build figures. The outer shell/rotor end bore dotums and packing case bores/rofor
dotums were taken, together with various inner to outer shell datums.

From all of the above information correction doto was established.

At this stoge the rotor was removed and ploced in the lathe with the IP rotor for
seiting of the couplings (see section 5.10).

IP7006958



ALSTOM
1§ 2292

Intermountain Unit 1 Sheat No: 7

4, HP TOPS OFF/ TOPS ON DISTORTION - LASER MEASUREMENT

With the rotors removed a laser line was set spanning not only the HP but also the 1P
turbine centreline, as both shells were measured in porallel.

Datum measurements were initially recorded in the open {fops off} condition. For
the HP these included reference points at the T1 and T2 beoring bores and the outer
casing end bores. Readings were also recorded of o number of locotions in both
the inner and outer shells.

The inner casing top half was then fitted 1o place and the horizontal joint lightly
bolted only, as being o new assembly there is no distortion present. The outer shell
was fitted and o survey maode of the unbolled horizontal joint gop.  This indicoted
that the expecied relatively moderate levels of distortion were present.  The
horizontal joint bolts were then fitted and fully tightened.

At this stage o second set of laser readings were taken at the identical locations as
previously taken in the tops off condition. The algebroic differences in readings
between the fops on and iops off condition could then be calculuted to arrive ot
correction values for inclusion in the finol inner shell support and location key
packer sizes. :

Finally the outer casing support was transferred from the build keys {lower half
suppori) to the running keys {upper holf support) 1o establish the effect on the
vertical and horizontal position of the complete inner/outer shell assembly, os
measured af the outer shell end bores, relative to the T1 and T2 bearing bores, The
movements seen were much as expected and broadly similar to those seen for the
Unit 2 HP reploant in 2002,

Refer to Appendix 1 for spreadsheets recording the measured volues and caleulated
movements,

5. INTEREACE LOCATIONS BETWEEN NEW AND EXISTING COMPONENTS,
AND ASSOCIATED MACHINING ACTIVITIES

Details of changes associated with the inferfoce features between the old and the
new eguipment are shown on Interface drawing R202/40/5396. The HP module
general arrongement R277/40/1341 should also be referred to.

5.1 Inlet connections

Reference drowing R202/A0/5387

The bores in the ouler shell were honed fo cleun up and to remove any
ovality which might be present. The hole centres were measured with respect
to an outer shell datum position in both axial and tronsverse planes. This
was compared with similor measurements recorded during monulaciure of
the inner shell. Once the new inner shell position had been fixed in the outer
shell it was found thot radial cleorances for all four inlets were within
tolerance thus eliminating the need for eccentric machining of the liner and
guide ring, Circumferential locating pegs and slots are required where
eccentric machining is necessary so these also were not needed,
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The new hord-faced bore liners, refaining rings and guide rings were
machined 1o give the required fifs with each other and with the outer shell
bores. The retaining rings were finolly segmented and the assemblies
completed,

5.2 HP heoter bled stenm connection

Reference drowing RZ02/A1/5380

The pipe was cul close to the flange on the outside of the outer shell, and the
flange removed for modificotion.  This consisted of honing the bore ond
fiting a liner, segmental ring and refaining ring. A new spool piece with o
stellited section of the upper end wos machined fo give a shrink fit with the
liner, and to give acceptable end clearance when in situ.

whilst the lower end is fixed, the upper end is arranged fo locate with o free
flooting seal orrangement.  Faro arm checks confirmed that the axiol ond
radial clearonce morgins were more than adequote to meet drawing
requirements in the ossembled condition.

3.3 HP legk off sicam o IP rofor cooling

Reference drawing R202/A0/5397

A new pipe insert with integral flange and stellited top end was supplied.
This was machined o suit the existing flange arrongement on the oulside of
the outer shell. Faro orm measurements confirmed that the generous oxial
and radial clearances designed in by virtue of the Hoating seal arrongement
were present. The length was adjusted to give the drawing end clearance
with the inner shell. Once ossembled 1o position the new pipe insert was
welded o the existing pipe.

- 5.4 Inner shell supporis

The originol inner palm support packers were removed and used for jig
drilling the new pockers. The old packers were used for initial selting of the
new inner shell. A number of the exsting packer retoining screws were
broken and reguired drilling out, The size of the holding down fasteners haos,
by design, been increased from original.

5.5 Inner io ouler shell axial and fransverse locallon keys

All oxial ond transverse locofion keys/keyways were modified io toke
odjustable packers which allow fine seftting of the inner shell with respect to
the outer shell. The packers ore aliuched to the key, or keyway, on the inner
shell to eliminate the need for modification fo the outer shell.

The top front transverse location key is located in o drcular insert fitted into
the outer shell. A new insert wos provided with adjustable packers which
were later sized o suit the required inner shell position.
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5.6 Inner fo ouler shell steam balfle

The inner to ouler casing interspace boffle on this inner casing is an integral
part of the inner casing. The axial and rodial clearances between the boffle
and the outer casing were all within design tolerances.

8.7 Inner shell helding down bolis

The bottom half inner shell is fitted with holding down bolis for securing fo
the outer shell. The rear bolis were located in the some position os the
original, but those at the front required repositioning to suit the new casing.
The centres for these bolts were marked out during the trial fit of the new
shell, and drilled ond tapped prior to the final build. The new upper half
casing does not overlap the bolis so L-shoped blocks are fined 1o the upper
cosing to prevent the bolts unscrewing in service. ‘

5.8 N1 exhous! gland Vgucking head

The exhoust gland packing heod was fitted with o ring exension to increose
its axial length. After welding of the now redundant liffing eyebolt holes, the
steam swept outer surfoce profile was modified by machining fo maich the
stoge 8 blode possage exhaust floor. This work wos carvied out af an off site
machining facility in Sclt Loke City, and supervised by Continental Field
Systems.

39 N1padcking case, ond N2 gkocking cuse and pocking bore

New gland rings were supplied by IPSC, which were of Turbocare, and
Steam Specigliies manufacture.  Turbocare technicions finol-machined the
seal fin bores 1o achieve the new design rodial clearances with the new rotor
incorporating allowances for the existing T slot bores ovality as measured.

5.10 HP/IP rolor coupling

The HP and IP rofors were placed in o poriable lathe supplied by Continental
Field Services, set up on the turbine deck. Truth checks were conducted on
the IP rotor after 5 hours of continuous rotation o eliminate any bow due fo
lying stationary, os the rotor was suspected of having a slight permanent
bend. The runout ot the worst position was 0.0045" TIR at midlength.
Runouts of 0.003" TIR were recorded ot front and rear coupling peripheries,
both at similar circumferential locations, and at 180 degrees fo the peok of
the rofor cenfrespan runout. No significont face error was recorded at the 1P
rear coupling {<0.00057). There is no record of the runout for the IP rofor
front coupling face. It had been judged safer not to machine the IP coupling
faces unless obsolutely necessary os this could have o detrimental effect on
the overall bolance condifion. The problem with bolonce was further
complicated as this rofor was considered 1o be thermally unstable.

The new HP rotor was orientated circumferentially with the [P rotor so that the
phose marker maoiched the exact same position os the original rofor.
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Alignment of the two rotors was achieved, followed by sefting of the coupling
concentricity  (journal/journal}  using sleve  bolts. Qnce  satisfoctory
concentricily had been aftained the coupling holes were line bored and finish
honed. The original bolts were reused and new bolt slesves fitted, machined
to suit the new hole sizes. Photograph 7.

The reor coupling on the new HP rotor does not hove o spigot {rabbil) os with
the old arrangement. This eliminates the need to jock the HP rotor and outer
casing axially fowards the front to port the coupling for alignment checks, or
for removal/instollation of either HP or IP rotors.

5.11 Conirol rolor

The existing control rotor was refiled affer confirming that the spigot {rabbit)
had the correct fit with the HP rotor.  This was confirmed 1o be within the
design foleronce of 0.0005" cleoronce to 0.0015" interference. Mo
machining or corrective work was necessary,

5.12 st stoge pressure and tempergiure megsurements

The criginal inner shell had three thermocouples located after stage 1 which,
in conjunction with the pressure monitor, were used for siress conirolled
turbine run-up and loading. Experience shows that thermocouples are prone
to failure when fited in inner cosings. New thermocouples were, therefore,
fitted in the top right side inlet pipe which is integral with the ouler shell. The
response of the thermocouples af this location will be the some os if fitted ot
the stoge 1 position.

On the original inner casing there was o tapping for measuring 1% stage
pressure. This is not required with full arc admission and has been deleted
on the new assembly, the hole having been blanked by IPSC ot the outer
shell exdernal facing. The pressure sensing pipe is now connected, externally,
io one of the steom inlet pipes, ot a location after the control valves.

5.13 Bolunce plane access holes

The access hole plugs in the bolt-on glond boxes (packing casings) were
removed on Unit 2 following the replant and the balonce plone holes in the
rotor found to be out of line with the access holes. This was checked on Unit
1 and the holes found 1o line up perfecily.

It was reported by station stoff thot trim balancing hod not been carried out
at any time since origingl commissioning on the HP turbines so this problem
had not been identified with the originol GE rofors in place. As the two new
HP rotors are identical it is certain that the mismaoich on Unit 2 is o resuli of o
problem with the gland boxes, and not with the new rotors.

é. FINAL ASSEMBLY

The inlet liners, retoining rings ond guide rings were fitted into the outer cosmg and
guide ring retaining dowels peened fo lock (staked).
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The hegler connection Hlange, complete with new inferconnecting spool pipe, was
fited and bolled 1o the outer casing with a new gosket supplied by IPSC.  This
activity occurred after the bottom half inner shell was finally in place.

The inner casing support packers were sized taking into account the tops on/ftops off
correction factor so that the verlical clearances would meet the design criteria in the
fully bowed condition Le. as works builld. They were secured 1o the ledges in the
outer shell with the new larger screws supplied by ALSTOM Power.

The inner to outer casing transverse location, ond oxial location key packers, once
machined to size, were bolled, doweled and locked according to drowing
instructions.

A television inspection of the bottom half inlet pipes and cold reheat pipes was
corried out by IPSC.

The inner cosing lower half wos fited to place followed by the N1 exhaust glond
packing heod bottom half. Photograph 8. Holf joint steps confirmed the correct
relative positions of these components were as infended,

The rotor was fited (photograph 9) and the vertical position relative to the botiom
half inner casing confirmed by bridge dotum and by ERAG megsurement. With the
rotor ceniralised in the bearings side rodial clearances and axial clearances were
confirmed 1o be sofisfactory.  An unboxed bump check verified the tolal axial float
and touch points in the expanding and contracting directions wos as expected. Spot
checks were made to confirm the expanding [rotor long) ond controding {rotor
short) clearances were to design reguirements in both inner ond outer shells, with
the rofor in cold set position. A ‘weight on” HP/IP rofor alignment check wos carried
out and T2 becring odjusiments made as necessary. The chonges in rofor height
were subseguently accounted for in the final running key adiustiments.

The top half NT exhaust gland packing head was fitted with o top lead in place to
confirm that vertical deorances were acceptable — o height adjustment had been
made earlier on the side support keys. Once this gland box had been finally fitted,
the top half inner casing was fitted (photogroph 10} ond o further bump check
made to confirm the expected axial clearances were still present. The shell holf joind
bolts were fited and stretched using eleciric resistance pokers, ond the bolt
extensions subsequenily checked to be within design toleronce. The inner shell
holding down bolts were fitted together with the bolt retaining brackets. The anti
rotation crushing pegs were fitted ond clearonces checked. The top holf outer casing
was lowered into place, and a further bump check mode confirming expected oxial
clearonces were present,

The transfer from build keys to running keys indicated an outer casing height
change with respect to the rofor, os measured of the casing end bores, of down
0.005” ot the front ond down 0.010" ot the rear. New running pockers were
machined and fitted, to recover this change. “

Finally the complete HP rotor ond outer shell assembly were moved towards the rear
to meet the IP rotor, ond the coupling bolted.  Concentricily checks confirmed that
the required values had been repeoted from the earlier lathe build. The rotor train
was set on the Font thrust pads. The rear push/pull key packers were odjusted fo
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suit this new position for the outer shell {clearance set on the front packer of the reor
push/pull key assembly). In this condition a rolor to main oil pump axial datum wos
recorded in the front stondard {refer to the build checldist No. 1175).

Thermocouples were fitted by IPSC to the ouler casing to measure fop fo bottom
temperature differentiol. These were aftached to the outer skin ot opproximately
mid length, ond ot an ongle of approximately 10° to the verticol plane to avoid
stearn leck off connections.  Photographs 11 and 12

With the machine finolly on lurning geor ond start-up preparations well advanced #
was found that the instrument for the HP (and indeed 1P} differential expansion had
not been calibrated despite sorlier prompling. It is undersiood that this was due to
a reluctance to re-dowel the coil heod assembly to the standord in the mistaken
belief thot there had been no change due o fitting of the new rotor. In proctice, of
course, there is a change possible os o) the rofor lengths could be marginally
different old to new, and b} an optimum axiol position for the new rofor was
selected relotive to the outer casing glands during assembly operctions.

It was reported by the MD & A engineer that dota reirieved from the logging system
showed that, with the rolor stationary and locoted axiolly on the front {datum] pads
{26 March 2003), the instrument was reading 0.624". The GE cold zero is 0.630”
i.e. rofor short by 0.006" (ALSTOM equivalent -0.006" rotor contracted).

Data retrieved from the logging system indicated that, with the machine on turning
gear just prior to lighting the boiler, the HP DE was indicating o volue of 0.600"
{bearing in mind that the rotor position within the thrust cleorance of 0.017% is not
known). The GE cold zero is 0.630” i.e. rotor long by 0.030” (ALSTOM equivalent
+0.030" rotor expanded).

The above assessment provided some confidence that the DE instrument waos

providing sufficiently accurate information to support safe operation of the mochine
without the need for calibration,

7.  RETURN TO SERVICE
Saturday 29" Moarch 2003

20:50 hours. Turning on steam. Vocuum hod been rmsed some hours previously
and the HP turbine was therefore already pre-warmed prior to starfing the run up
procedure, The stotion normal cold start practice wos observed during run up o
synchronous speed which wos achieved without incident, and the generctor
synchronised at 23:00 hours the same day.

23:00 howurs. Vibration lsvels ot 3600 rpm

Bearing T1 1.8 Mils peck to peak (standard mounted shaolt riders)
T2 1.7
13 5.0
T4 3.5
15 1.3
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Sundoy 30™ March 2003

After synchronising, the load was held of around 45 MW for some 7 to 8 hours due
to the HP rotor/standard differential expansion being in alarm - rofor expanding
{rotor long). The maximum value reached was 0.230 mils (ALSTOM equivalent +
0.400" RE], which is the advise trip level. It was understood from IPSC operations
personnel that this is not unusual for o cold start. Load wos increased io 85 MW
from this point and held for o further 2 hours before raising o high load ot normal
loading rotes.

During this period of high HP rotor/standard differential expansion ottempts were
made to grease both the front and centre standard sliding supports,  This proved
ineffective on the front standard os the grease ways were blocked i.e. instead of
grease appeoring from the return line tellicles of the front of the standard, it
emerged instead from under the rear of the support packers close to the supply line
inlet point at the rear of the stondard. This suggested thot the standord may be
tilted and that free expansion of the standard was impeded by lack of lubrication.

The grease lines for the centre {thrust) standard were found to be incorrectly piped
and ogoin it was not possible to satisfactorily grease the support packers. Problems
at this stondard would not be associated with the HP differenticl expansion
difficulties, and this informotion is reported for completeness.

The standard sliding: support system had not been subject to any maintenance
during this outage.

14:16 hours 650 MW

Bearing T 3.7  Mils peak to peok (stondard mounted shoft riders)
T2 0.5 (T2 suspedt reading) '
73 3.4
T4 3.0
15 1.3

15:34 Unit trip from 815 MW due to a boiler control system foult.
Adiustment made to bolance weighis by IPSC

Monday 31 Moreh 2003
04:45 hours Resynchronised
500 MW [heoisooked)
Bearing T1 2.6 Mils peok to peuk (stondard mounted shoft riders)
T2 1.8 (T2 reading now valid)
T3 34
T4 1.3
15 1.2
HP Differentiol expansion  0.443” {ALSTOM equivalent +0.187")
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IP Differential exponsion  0.5077

HP outer shell midlength temperature ~ fop ‘ 674 deg F

HP outer shell midlength temperature — bottom 780 deg F AT -106 °F
At this point the writer left site.

# is understood from site that further aftempts ot bolance improvement have been
made. The current information reporied from site is:-

Thursday 8" May 2003
952 MW (heatscaked)
Bearing T 1.3 Mils peak to peak (siondord mounted shaft riders)
12 1.9
T3 3.0
T4 1.9
T5 1.4
HP Differential expansion 0.451" [ALSTOM equivalent +0.179")
IP Differential expansion  0.488"
HP outer shell midlength temperature — top 685degF )
HP outer shell midlength femperature — bottom 736 deg F J AT -51°F

The contractual performance test was carried out 16™ & 17" April 2003 with a
satisfactory result {0.45 % better thon guorantee).

8. RECOMMENDATIONS

1. Standard lubrication - Difficulties with HP differential expansion (rotor long) during
cold and warm start ups are not helped when the front bearing stondard is unable fo
expand freely. At the first proctical opportunity the standard supports should be
removed for cleoning and examinotion. The greose lines should be clesred and
charged with the recommended grade of grease. Greasing should be carried out at
suitable intervals i.e. in line with the operating/maintenance manual,

Should standard expansion be considered a significant problem there ore modifications:
which con be maode to sliding surfaces. The current ALSTOM systern uses DU material
which has proved very successful.

7. TSE HP DE = It is of some concern thot there is some 017 difference in the HP roter to
standard differential expansion between units 1 and 2. The reason for this is not clear.
To try and understond this better, and in view of the fact that the instrument on Unit 1 |
and perhaps also Unit 2 2) have not been colibrated, # is recommended that both
instruments are calibrated of the first opportunity. Actual differenticl expansion can be
verified whenever access can be goined 1o the front standard to measure the oxiol
datum. This con then be compared to the cold datum. Refer to the rebuild checklist for
each unit for datum location, and for the cold datum volues. Measurements should be
token with the rotor pushed onto the thrust pads {rotor towards the front stondard), ond
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push/pull key clearances accounted for {refer to OEM instructions). The insfrument can
then be adjusted to reflect the figures resulting from the mechanical measurements.
With cceurate dota available further ossessment can be made,
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g. PHOTOGRAPHS
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i,

Photograph 1 - TYPICAL CONDITION OF OLD NOZZLE

Photograph 2 - TYPICAL CONDITION OF OLD NOZZLE
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17/03/2003

Photograph 4 - HP FRONT BEARING 71 (RE-USED)
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Photogruph & ~ REPLANT MODULE AT RUGBY WORKS
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Photograph 8 - BOTTOM HALF INNER CYLINDER IN PLACE
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Photograph 10 - INNER CYLINDER TOP HALF FINAL FIT
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N - . . o ) 7 _ i .A—-—._

Pheotogroph 12 -~ QUTER CYLINDER BOTT HALF MID LENGTH THERMOCOUPLE
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Appendix 1
PASED O WGZ N2 &G\3 Line
) TOPS OFF —~> TOPS ON SHIFTS
INTERMOUNTAIN POWER - UNIT BY
: ] HP SECTION
bimie - 2 For Hor = Right Noig - 1 =
LOCATION |DISTANCE, HOR | HOR | HOR | VERT | VEAT VERT
OFF ON | BHIFT | OFF ©  ON SHIFT
T1 Bove -1 23 24 2 12 [ -4
NGl & 3 4 1 8 4 -3
N1G2 [ " - ] 0 [ Q)
N1G3 4 2 ] 2 12 -8
Wi Gas 18 D | K 18 a 5T
N1GT 28 2 K | 28 [ | -
8 44 -8 | 4 5 | é
5 70 o4 o £ 21 -
2 105 -4 K | [ | -3 18 -13
 Nowrle Bore 111 2 4 [ | -7 -20 RE
N2 G1 126 F] 2 1 -5 -17 -2
Nz GY 149 2 b | -1 -6 KT: § -10
N2 (8 153 0 [ | El i [ | -1
N2 GW10 160 -2 -2 E | 6 5 =1
N2 G ! 168 2 2 11 g |
Nz GI3 i 178 o - ol 0 o 0 9
op2 i 183 4 1l -3 -18 35 -18}
T2 Bore | 192 5 4! [5 -6 -34 BE
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DRSEY  OW Y\ Bore N2 Bore  Linwe
TOPS OFF - TOPS OM SHIFTS
INTERMOUNTAIN POWER - UNIT #1
1 HP SECTION :
! | Hets - +8 For Hor = Bight Mole-+8 ForVani=Un |
LOCATION | DISTANCE| HOR | HOR | HOR VERT | VERAT VERT
OFF ON_ | BHIFT OFF ON SHIFT
T1 Bore : -11 0 ) 0 i 0 0 0
N1 a1 1 -8 -20 20 -1 5 -4 2
NiG2 ] 4 22 .23 -2 At 8 5
N G3 a4 : | 2 - |
N1 GAS 18 8 . [ b
N1G7 28 -18 22 20 [ | -1
8 44 24 21 K 17
5 70 -1§ 47 7 BE 5
2 108 .16 16, 1 1 [T | -1
Nozzle Bore 111, 16 K | 1 -2 E ] -1
N2 @1 128 -8 -8 | H g] 1
N2GT 148 7 K | a g 1
N2 Ga 153 4 B 12 - | 13
N2 GA/10 180 =10 10 o 18| 1
NZ Gl 188 K 24 kS i
N2 G113 178/ 8 B o 15 32 17
oDz 183 K] -4 -3 K -3 -2
T2 Bore 162 [ 0 0 ol [} 0

IP7006976



ALSTOM -

T8 2292
Intermountain Uit 1 Sheet No: 25
! 1 INTERMOUNTAIN POWER - UNIT #1
| ! HP FINAL ALIGNMENTS - TOPS ON
i 1272003 1:00PM |
[ i Shim +
] et 2 e BE Bl . 1 Means Add
LOCATION | DIST. IDEAL CORRECTED | SIDE | ELEV | SHIM | SHIM
| Hor | Ve | Hor | Vet | MOVE | MOVE | LEFT | RIGHT,
NiGE o ] ) 0 g 0 0 0 o
NZG1@ | 178 [} g 0 0 0 0 0 0
Status H !
M G2 b [¥ 0 ] ] [ i ] 0
NG Al o A e
N1 G445 16 o -2 0 4 ] & A& -8
N1GY ] [+ -3 -1 8 1 -1* -6 12
8 44 ) i I | 2 1 17 13
5 70 o 8 N T i L 14
2 108 o -8 3 18 ] 0 13 7
Nozzle Bore 111 0 -5 O e 4 10 17
NE 126 ) P 2 dn 2 13] i0) 14
N2 GY 149 o -3 (L I i 12 13
N2GB 153 ] -2 0! o o E -2
NZGRN0 160 o -1 -2 a: Z 4 -4 -8
N2G1T 168 o ] 2 2 4 -8 -10
N2 G13 178 o 9 0 g 3 ] 0 g
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BUILDING KEYS —> FLNNING KEYS SHIFTS
WTERMOUNTAIN POWER - UNIT 21
[ HP SECTION
Hote - 28 For Hor= Bighs Bote.— 4 =
LOCATION DISTANCE HOR HOR HOR VERT VEHT VERT
BULD N DIFF. BUILD BLIN DIFF.
T1 Bore =11 i [ 1] 1] 0] [}
MN1G2 1 ) -8 4] -8 =12 E N
N2 GI3 179 & -7 -1 32 26 5,
TZ Bore 188! 0 0 o 0 [] 0
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From: <wally.falconer@power.alstom. com>

Tos “Phong Do* <PHONG-D@ipsc.com>
Date: 4/9/03 2:07AM
Subject: Intermountain Unit 1 HP replant - checklist (1)

Hello Phong

As promised I am forwarding a copy of the checklist in unapproved form.
The formal copy will arrive in due course. Because the file sizes are
quite large I am sending it in two separate emails. (Sections 2,6,7,8 &
index)

(See attached file: 6HP-RBUS.pdf) (See attached file: CL_INDEX.pdf)

Hope you are enjoving getting to know your family again ! I know I am.
Best regards, Wally

CONFIDENTIALITY:

This e-mail and any attachments are confidential and may be privileged. If
vou are not a named recipient, please notify the sender immediately and do

not disclose the contents to another person, use it for any purpose, or
store or copy the information in any medium.
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Compiled by on behalf

ALSTOM

INTERMOUTAIN UNIT 1

Checklist number .
1175

Serial No. 711248

HP_CYLINDER - WORKS BUILD

of ALSTOM Steam Turbines b AJ. &‘L—/\

Approved and Issued by
Rugby Works Quality
Q.A. Manager

ey

Date:- o2 0/// 1/97005

Date:- 23 m‘/.:ZMS'
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ALSTOM

SCHEDULE OF ACTUAL EXTENT BUILD

CONTRACT:- INTERMOUNTAIN UNIT 1 ITEMS OF PLANT:- HP INNER CYLINDER

SERIAL No. T11246

MANUFACTURING UNIT RESPONSIBLE - RUGBEY DATE: 20/01/2003
CIRCULATION:-
CONSTRUCTION SUPERINTENDENT - C8U @cores)
CONTRACTS ENGINEER - PMD @ corrs)
LEADER SUPPORT GROUP - TEG
MANAGER - SERVICE ENG.
QUALITY MANAGER - GUALITY DEPT.

The HP inner cylinder assembly was erected at Rugby on temporary supports blocks with the HP rotor
supported In temporary bearings. The HP inner cylinder minus the inlet gland carrier was dispatched to
site as a bolted assembly on its own shipping frame. The HP rotor was dispatched as a separate item.

The following items should be noted on assembly at site.

The HP inner cylinder will be dismantied at site fo facilitate assembly into the existing HP outer cylinder.
Consequently, the tightening and measuring of the horizontal joint studs has not been carried out at
Rugby. This work on the HP inner cylinder is to be carried out at site. The inlet gland carrier when
received at site will only require assembling to the inner cylinder as all associated work has been
completed at Rugby. '
All clearances recorded are minimum readings and were taken with the rotor set in its axial cold setting
position. The rotor was also positioned radially, so that the datum position, which is on the rear end
coupling, was on the top centre line.

All diaphragm and gland packing rings were wedged up in the direction of steam flow for all axial checks.
The radial clearances were established using the following method.

e The gland segment rings were supported with a plate spring inserted each side, between the back
of every segment and the bore of the diaphragm and gland carriers.

e Soft wire was then placed across the centre of the bottom segments and also along the bottom of the
rotor shrouding diameters.

e Prior to assembling the HP rotor, 0.015 “ thick shim 4" wide was placed along the bottom of both
bearings.

o The HP rotor was then assembled onto the shim.
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» The top half diaphragms and glands were assemblad, followed by the top half inner cvlinder.
s Horizontal joint bolts tightened fo close joint.

¢« The HP rotor was then carefully lifted hydraulically, just enough to enable the removal of the shim
from the bottom of bearings.

e The rotor was then lowered into its bearings and was left long enough for soft wire impressions to
take effect.

» The rotor was again lifted hydraulically, just enough to enable the re-fitting of the shim into the botiom
of the bearings.

o The top half cylinder assembly and HP rotor were then removed to enable the checking of the soft
wire clearances.

e The top radial clearances were established from segment bore sizes, rotor diameters ( see pages
52310 5.26 )} and botiom soft wire clearances.

The HP radial and axial datums were taken as shown, see pages 5.2 to 5.5 inclusive on the HP
Cylinder build check list.

The HP inlet connection clearances pages 5.22 to be completed at site.

D W Brown - Quality Technician
TURBINE MANUFACTURE
RUGBY WORKS

IP7006982



ALSTOM

QC 001

RECORD SHEET ISSUE STATUS AND COMPLETION RECORD

- CONTRACT: _ -INTERMOUNTAIN: =~ =~ UNITNo: 1. - STNo:  T11246
CHECKUSTNo: 1475 . = i |
'SECTIONNo: § ~  TTLE:  HP CYLINDER WORKS BUILD Sheet 1 of 1
PAGENo. | SECOND DESCRIPTION ISSUE | TSENGR
1 HP20/001 HP Rotor bumping clearance & axial cold datums A
2 HP20/028 HP Inner cylinder/frotor axial datum - unboxed A
3 HP20/026 HP inner cylinder/rotor axial datum - boxed A
4 HP20/027 HP Inner cylinder/rotor radial daturn - unboxed A
5 HP20/027 HP Inner cylinder/rotor radial datum - boxed A
] HP20/018 HP Rotor to inner casing vertical datums A
7 -8 HP11/03¢6 HP Diaphragm & wheel clearances A
9 HP11/038 HP Rotor to spill strip to shrouding clearances A
10 HP11/004 HP Diaphragm gland clearances A
11 HPio/co3 HP Diaphragm gland stop plate clearances A
12 HPOB/003 HP Diaphragm gland ring segment butt clearances A
13 HP12/001 HP Diaphragm to cylinder half joint steps A
14— 15 HP13/008 HP Diaphragm key clearances A
16 HP14/004 HP Diaphragm to casing axial clearances A
17 HP0O2/005 HP inlet gland clearances A
18 HPO4/004 HP Inlet gland stop plate clearances A
19 HPO1/003 HP inlet gland ring segment butl clearances A
20 HPOB/001 HP Inlet gland to cylinder half joint steps A
21 HPO5/014 HP Inlet gland key clearances A
22 HP27/015 HP Turbine steam inlet connection A
23 HP30/001 HP Rotor diamelers/diaphragm bores/clearances A
24 HP30/002 HP Rotor dii?g:;;g?::;gm extension A
2526 HP30/003 HP Rotor diameters/steam gland bores/clearances A
27 HP27/028 | HP Boltinner oyl inlels & key position measurements A
28 HP27/028 | HP Top inner cyl. inlets & key position measurements A
28 HP20/028 HP Rotor to casing E RAG Datums - UNBOXED A

i
'
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ALST@)M RECORD SHEET  HP20/001 WKSBLD Page 5. 1

Tifle HP ROTOR BUMPING CLEARANCE & AXIAL COLD DATUMS
Contract INTERMOUNTAIN Unit 1 Serial No. Ti1246
Site Issue A Dote  2/10/02 Checked SDW Check List No. 1175

B s, D.EGu
Taken by é. ”‘,;“M ils “YDate ci/ /93 Supwr, M //am "6;{ r@éf Approv, )&m Date 43 // /O 3
4

Readings in inches

SHAFT IDENTIFICATION No.: LCFE 132/8
CYLINDER CONDITION UNBOXED BOXED
ROTOR EXPANDING CLEARANCE S3UY .352
ROTOR CONTRACTING CLEARANCE . )58 . 158
TOTAL FLOAT . S06 . 570

ERNAL [ DAT

FRONT-END L.H.8. ST
B KeAapinG ez 5.3 RH.S. . S6u
REAR-END LH.S. /- 057
'C Keobide e 5.3 RH.S. /055
DISTANCE BETWEEN BACK FACE OF
COUPLING AND No. ......... BEARING HOUSING Ner AifPcicABLe .
KAl EnD DATum RH. SidE,
POSITION AT WHICH READING WAS TAKEN ) 055"
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ALSTOM RECORD SHEET ~ HP20/026  WKSBLD Page 5. 2
Title HP INNER CYLINDER/ROTOR AXIAL DATUMS - UNBOXED

Contract INTERMOUNTAIN Uit 1 Serial No. T11246
Site Issue A Dote  2/10/02 Checked  SDW Check List No. 1175

Taken by G //6“‘““, <

Date 8/!%> 3

\

Supvr, n %lm ubes Approv, }%’ z{f?«/:) Date &/r /&f’)
/

INNER CYLINDER

_____:__}
..rl,_,.rL ‘ J TT—— _,\
| T INNER CYLINDER
s | L || / T [
A i
L ~
| b i _rl]‘_ %
E me ' o ; adsutice st it 4 c
HP ROTOR HP ROTOR —l—
READINGS IN INCHES
FRONT A FRONT B REAR C
SHOP SITE SHOP SITE SHOP SITE
LHS /I.379 505 /-057
BOTT l-382 504 1057
RHS )-378 - S0 [-05¢:
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ALSTOM  recorosHeer  HP20/026  WksBLD Page 5. 3

Title HP INNER CYLINDER/ROTOR AXIAL DATUNMS - BOXED
Contract INTERMOUNTAIN Unit % Serial No. Tii1246
Site lssue A Daote 2/10/02 Checked SDW Check List No. 1175

Biviclrs. o 88w

Token by 8. Howo s Date ‘?// /93 Supvr. 41 %uwpr‘}/gég Approv, @? oy Dote, “«‘; / ; /(33;
| >

INNER CYLINDER
sl AU T
,F INNER CYLINDER
B ; I
I I | . .
| o,
| e o _'l
A L i
HP ROTOR w—-t ¢
HP ROTOR
...... )
READINGS IN INCHES
FRONT A FRONT B REAR C
SHOP SITE SHOP SITE SHOP SITE
s /1- 379 507 /. 057
BOTT N.E. N.E nN.E
RHS .378 -Sout /055
TOP N.R N £, N-E.
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RECORD SHEET

HP20/027 WKSBLD Page 5. 4

Title HP INNER CYLINDER/ROTOR RADIAL DATUMS - UNBOXED
Contract INTERMOUNTAIN Unit i Serial No. T11246
Site Issue A Daote 2/10/02 Checked sDw Check List No. 1175
P.Centc B, . & 5 .
Taken by & Hemmn &5 Daote / /0 3 SupvrM MJN lifies Approv. {7é {ézjg,e Daote / 7///5 -
FRONT END
RADIAL DATUM T
fw—\r/"‘\\#_\ —_] T INNER CYLINDER i
| ™ ‘
K INNER CYLINDER \ \ / ”L/—!le
|
Q“—/Jw -/ |
» BL SLISER U ] — ] I T 1| 1 iD
f I é;mm%héww%‘ﬂnmmt_ﬂ o
g HP ROTOR |
!
A
Lo
BT T
JUUMUURPI o JENNN i SN by SN o S N
Dy S REAR END l
T Y, RADIAL DATUM
[ HP ROTOR (GLAND SEGMENT
\r\ﬁ‘// REMOVED)
READINGS IN INCHES
FRONT A FRONTB REAR C REARD
SHOP SITE SHOP SITE SHOP _ SITE SHOP SITE
WHS | /8. 417 . 03¢ - 707 &-003
BOTT | /5. 369 - 028 “Joo 599
RS |/S. oS 034 705 6- 002
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ALST@)M RECORD SHEET ~ HP20/027 WKSBLD Page 5. 5

Title HP INNER CYLINDER/ROTOR RADIAL DATUMS - BOXED
Contract INTERMOUNTAIN Urit 1 Serial No. Ti11246
Site lssue A Date 2/10/02 Checked sDw Check List No. 1178

o -
Taken byg %g:.fywﬁg&  Date [’// /68 SupvrM //u wliliEs. Approv. A&ZZE/ - 00?6‘17/ / 49,5
g

FRONT END
RADIAL DATUM — |
KJ*’H‘x _ ~L Y INNER CYLINDER |

\ I \ __r—*-i
\\ INNER CYLINDER ) \
. /i_f
\% D

_*_ﬁ E i ;ﬁ ri_;;
HP ROTOR

i 3 e |
] ﬁj / - = c
¢ = S REAR END L
N B / RADIAL DATUM -
t HP ROTOR / (GLAND SEGMENT
‘\\\_WW e REMOVED)
READINGS IN INCHES
FRONT A FRONT B REAR C REAR D
SHOP SITE SHOP SITE SHOP SITE SHOP SITE
WHS 2| 15. 449 0382 ol 6.003
BOTT | /5.37/ 030 703 é- 00c
RHS Borr | /5 ifo§ - 03¢ -0k 6002
TOP 15.35] - 029 i b -0/2

IP7006988



ALSTOM RECORD SHEET ~ HP20/018 WKSBLD Page 5. &

Title HP/IP ROTOR TO CASING VERTICAL DATUMS - UNBOXED
Contract INTERMOUNTAIN Unit 1 Serial No. T11246
Site Issue A Dote 2/10/02 Checked  SDW Check List No. 1175
/. lesn Fiew g
Token bysgﬁﬂ£ Date 8”/,;_3 Supvr.',vz /‘Limﬂf’{/@ést Approv. K& = R Dote/7/,/0‘3>
—

STRAIGHT EDGE

f ¢
g

A

P T P
LHS A ‘ \ B A RHS
. ]

/ ]i V ROTOR / e"j J ’

\ \ \1// /

\JWHRAGM / / /
// ’

INNER CYL

HPSTG2

N __/
.%fﬁifﬁﬁﬁfga
S - ~
vo o Ol

Note: Vertical datum measurements taken with rotor / gland bottom build clearances
established and without any compensation for bolt up distortion.

POSITION A B C
HP Diaphragm St.8 13 -4 13 - F3¢ 2 - Do
HP inner casing rear /3 .4335 /3. 9535 0. 4S5

end ouler bore

IP7006989



ALSTOM  recorosHer  HP11/036  WkssLo Page 5. 7

Title HP DISC TO DIAPHRAGM AXIAL & RADIAL CLEARANCES Sht 1 of 2
Contract INTERMOUNTAIN Unit ] Serial No. Ti1246
Site Issus A Date  2/10/02 Checked  SDW Check List No. 1175
Taken by Date Supvr. Approv., %O Date /, /6’:5
Ref. Drowing:- R277/1338 REV B 7/ '
z ’ z
T = - B 5 — B
= 1y S S e -
| | [ ;
L 5 / | STEAM FLOW
! f | ROTOR
| ;’ | | EXPANSION
/ I |

1 S
L | k RN EY
G LEIHEJHJ%}} | - D G HJ f[ A
| b ; ! =
Lo .i } - -‘——b wW i
3 —
USE HP11/004 _— |
FOR GLANDS HP STG1 &2
TYPICAL FOR STAGES3TOS8

ALL CLEARANCES TO BE TAKEN WITH THE ROTOR IN THE AXIAL COLD SET POSITION.
MINIMUM CLEARANCE TO BE RECORDED.

IP7006990



ALSTOM RECORD SHEET  HP11/036 WKSBLD Page 5. 8
HP DISC TO DIAPHRAGCM AXMIAL & RADIAL CLEARANCES Sht 2 of 2
Contract INTERMOUNTAIN Unit Serial No. T11246
Site Issue A Date 2/10/02 Checked SDwW Check List No. 1175
, ey . prr
Token by/(jéqm‘fé Date %Ag Supvr.M ﬁém%ég Approv.&jg{o Date 6///03
Ref. Drawing:- R277/1338 REV B P
F=FRONT  R=REAR
BLADING STAGE 8F ] 7 6 5 4 3 2 R
DESIGN 224 221 213 197 185
(RAC) actuaL |HS 1232 | 22y |43 |25 |27 |05 |eb | 176
RHS |- 231 |.230 |-22/7 |-223 |-528 |-203 |-i9% | 768
DESIGN 264 260 252 236 224
LHS | .. BEY: . b L . .23 .
RO) | acrua, [LHS 1265 | 267 |\ 259 |-255 |-2¢# |-237 | 235 | 226
RHS |- 26/ 267 |-25F |.255 |29 | o0 | 228 |28
DESIGN © 268 .287 .299 295 287 .283 .213
S | - 273 |-273 |29 | 29/ |-28c |-279 |- 285 | 2/5
(RC} | ACTUAL e : :
RHS | 263 |.275 |- 294 |-29Lt |-28C |-284 | .287 | -2/0
DESIGN 343 366 378 382 374 276
LHS |- 3t 3= | . 235 |.3%s |.=295 |, : .
(RS | ACTUAL S| 3 ‘;-'-.2 335 355 36/ 2 ?J) S é '-P S?‘f 264
RHS | - 337 333 332 |-357 362 St |. Bey | - 2677
DESIGN 634 496 484 472 453 429 406
LHS | Sirz HED S04 | H#EE |- 44T 7974 wol | #oS
{RE) | ACTUAL - —— — p
RHS | Sire HP | A8t | HEF | 452 | M2 | Hot |- 4aS
DESIGN 500 496 AB4 | e 453 429 406
HS | . CiGa | By | - 2457 | - i ./ .
®8) | AcTUAL LY 05 “ |- 48y H57 | -422 Yro | oS
RHS | -50% |. 497 | - +486 | - 458 | #3f |. HoT7 | -3
DESIGN .823 547 524 .504 480 457
RHS | Sire | .S¢7 | S48 |.324¢ | .569 | 48L | . 457 | 459
DESIGN 039 1.496 039
LHS | pyy | o4l |-039 |/[-495 |.050 027 |- Oby |-o4o
ACTUAL _
RHS | .osr | -038 |.037 |/ 500 |-041 | oo | 039 | caf
DESIGN | eeee | e | e | e ] e | e | e 315
w RT3 [N IR IR VRO R R — - 2o
ACTUAL 37
TR FJ INPORCUS IR I i A U R — -2t

IP7006991




ALSTOM  recomsuesr  HP11035  wkseLd Page 5. 9

Title HP ROTOR SPILL STRIP TO SHROUDING CLEARANCES
Contract INTERMOUNTAIN Unit 3 Sericl No. T11246
Site lssue A Date 2/10/02 Chacked sbw Check List No. 1175

Taken byg,t'WLJJS £ ox Dote 6/%,‘_3 Supvr.Mr//Mm@/'@gS Approv_/g(‘-g ; = Dote 7/!/03,
Ref. Drawing:- R277/1338 REV B e

o o0 Qo 0 L IR
v :_L.‘ L _L%Jp V{f-:“‘ [P '_u:ﬂmmlp
O B s ‘
X_L;I'q..._ Xt |-
77 steamriow -
HP STG ROTOR EXPANSION ~ HPSTG2-4
- - £ i i8] n\\ - 0N } [ B 1\ ;
V3 -h‘—!LE—IMJ ! V}' i
B
¥1 TR i e u ~
X = e e
— e Y X
HPSTGB&7 HPSTG5& 8
F=FRONT R=REAR
DISC STAGE HPSF HP7 HP6 HP5 HP4 HP3 HP2 HPIR
DESIGN 031 .030 .028 028 028 028 043 .OR28

TOP | ACT | -037 - ag/ 030 | 027 | 03« | 028 o8 | 029
vV | BOT | ACT | :033 085 | 032 | 033 | o332 | -o3y | .o#5 | 034
LHS | ACT | -035 033 | .03/ @32 | o33 | .e32 | -o4T O3t
RHS | ACT | -036 | -033 | 03/ | 029 | 030 | -Bc | .o48 | 033

DESIGN - | 0047 | 0047 | 0063 | 0.047

TOP | ACT | 051 | 032 | 055 | 04§

P | BOT | ACT | —— | 052z | 054 | 05/ | 055

LHS | ACT | - . | 057 | ©57 | .0tk | 067

RHS | ACT | ---- — | 058 | o6r |-on | 068

DESIGN 244 | 315 | 354 | 240 | 240 240 | 220 | 228

(R’é) is | ACT | 293 | 295 | -3wg | 225 | 2wt | 230 |05 | 207

RHS | ACT | 247 | 3<8 Bt | 230 | 234 | 230 |F206 | -2s2

DESIGN | 276 | 236 | v | o | o | - | -

X MRs Tact | — Boo | 227 | o | o | o | o |
(RC) -

RHS | ACT | Boo | 236 | - | | | - | =

Y DESIGN 476 | 563 610 | 429 | 421 421 385 | 441

RE) | LHS | ACT | 475 | -89C |- 622 | 442 | 4o | 434 |38/ |- 455
RHS | ACT | - 4&¢ |- 577 |.p22 |- 453 | #25 | -¥xf | &2 | 442

DESIGN | - 288 | 437 | —— | — | T 1T
(;;) LHs | ACT | - Sio | dbr | e | o T 1 ———
RAs | ACT | o 783 | Ho | o | - T - T —

IP7006992



RECORD SHEET HP11/004 WKSBLD Page 5. 10

ALSTOM

Title HP DIAPHRAGM GLAND CLEARANCES (CASTELLATED ROTOR)

Contract INTERMOUNTAIN Unit 1 Serial No. T11246

Site lssue A Date  2/10/02 Checked ~ SDW Check List No. 1175

Taken b;g %‘:’: CHE  vaeVifoz S flywliires APV B DG/ fom
4

Ref. Drawing:- R277/1338REV B

STEAM FLOW FRONT
e T

ALL CLEARANCES TO BE TAKEN WITH
ROTOR IN AXIAL COLD SET POSITION.

MINIMUM CLEARANCE TO BE
RECORDED.

SEGMENTS TO BE PUSHED IN
DIRECTION OF STEAM FLOW,

OTLl

“TROTOR EXPANSION
RE REDUCES WHEN ROTOR EXPANDS FASTER THAN CASING WITH THRUST AS FIXED DATUM.

®C REDUCES WHEN ROTOR CONTRACTS FASTER THAN CASING WITH THRUST AS FIXED DATUM.

F=FRONT R=REAR

STAGE 8F 7 6 5 4 3 2R
DESIGN 454 423 403 423 364 .365
(RLE) aor LS | a8 | w3 | dok | w27 |48 | 369 | 370
RHS | -45% |- #27 - 40b 42D “b42f 3é8 -370
DESIGN 277 230 250 309 289 290
(R% aor LS | 282 | 020 | -238 | 3o 372 | -85 | -oss
RHS | .2¢9 o215 238 - 302 327 2% -2/
op | 024 .033
ACT | <023 | 02/ | 026 | 024 | 027 | .e2¢ |.038
DES 024 033
BOTT
M ACT | -02¢ | o2¢ | .oa¢ | . o2g | .023 [.00¢ | 30
DES 024 033
L ACT | .ca] | . o024 | ©02( P3¢ | 024 G2y | 033
RHS | ACT | o2 P22 B2 L O3 COAf 2023 832
DESIGN 016
N ACT LHS | . &/t .0rS L Dfe A Bl e Ot
RHS | o/sf cotS | o LO1S | . ong ~orep | ot

IP7006993




ALSTOM RECORD SHEET  HP10/003 WKSBLD Page 5. 11

Title HP DIAPHRAGHM GLAND STOP PLATE CLEARANCES
Coniract INTERMOUNTAIN Unit 1 Serial No. T11244
Site Issue A Date 2/10/02 Checked SDw Check List No. 1178

R tiredec D.cn2rel 3y :
Taken byD o o i ‘WW&Em‘e 2 él Supvr. § oy gnr  APPIOV. &p;’uﬂ% / | /C) =
Ref. Drawing:- R265/9371 - 9378 4 S

F=FRONT R=REAR

DI@&E%GM RING (DESIGN f .120 MIN) B (DESIGN =J .008 MIN)

numger | NUMBER LH.S RH.S LH.S RH.S LH.S R.H.S
2R 1 418 -y [ rhf - HHah ) - O
3 1 g -ng fr2 12 027 | -027
4 1 g (38 LS -1y L1 . 6/0
5 1 g -1’8 ity Yy . 08¢ L0
6 1 g -iE i3 (13 -c27 -c27
7 1 g s -120 ‘(20 oYo | -o%o
8F 1 (3¢ A2¢ N et -063 | 063

IP7006994




ALSTOM

RECORD SHEET

HP09/003

WKSBLD

Page 5. 12

Title HP DlAPHRAGM GLAND RING SEGMENT BUTT CLEARANCE
Contract INTERMOUNTAIN Unit 1 Serial No, T11246
Site Issue A Dote 2/10/02 Checked SDW Check List No. 1175

Token by & MiTentil D mera%u te_g,/, 2 /02

D Anbders KAk

Ref, Drowing:- R265/9371 - 9378 ALL REV. A

PUSH SEGMENTS TO ONE END
OF 8LOT AND MEASURE STEP
ABOVE OR BELOW HALF JOINT

BOTTOM OF STOP PLATES TO BE ADJUSTED EQUALLY IF BOTTOM
SEGMENT IS PROUD OF THE HALF JOINT (SEE STOP PLATE
CLEARANCE SHEET)

AT REQUEST OF TURBOCARES, REP, A 0.063" CLAERANCE HAS
BEEN INTRODUCED BETWEEN STOP PLATE AND T.H. SEGMENTS.

HOTE

* B TOTAL BUTT CLEARANCE = SUM TOP & BOTT HALF STEPS PLUS INNER JOINT GAPS

SUPVE. S punon] Approw,é’f%p’o Datecz /) fo 2>
‘ </

TOTAL BUTT CLEARANCE

e

TOP HALF
DIAPHRAGM

BOTTOM HALF
DIAPHRAGM
BOTTOM SEGMENT
PROUD OF HALF JOINT
TOTAL BUTT CLEARANCE
D \Laowom HALF
TOP SEGMENT ﬁ\
PROUD OF HALF JOINT

+ BIGN TO INDICATE SEGMENTS PROUD OF DIAPHRAGM HALF JOINT.

SIGN TO INDICATE SEGMENTS BELOW DIAPHRAGM HALF JOINT.

(F= front end, R= rear end)

Readings in inches

TOP HALF BOTHALF | TOTALBUTT 4
STEP STEP PER RING DIAPHRAGM DESIGN
PER RING
X Y B LH RH

R | +.00¢ - -0o| - 0lb -0DE - 00§ ot
3 |+ 002 +- 002 .012 008 008 012
4 | 4. 004 -+ . 00b SOl -0/0 -0/0 L0110

5 w— e D — . . . .
- oz ooz 02¢c 008 0§ 0.008/0.020 020
6 | 4. oo ooo . Ot - D/o - 00§ L Oref
7 | —.002 | —-002 020 - 00§ -00g 020
& | +.00L | - 00O Ot 012 0o% Ol

IP7006995




ALSTOM RECORD SHEET  HP12/001 WKSBLD Page 5. 13

Title HP DIAPHRAGM TO CYLINDER HALF JOINT STEPS
Contract INTERMOUNTAIN Unit | Seriol MNo. Ti1246
Site Issue A Date  2/10/02 Checked SDwW Check List No. 1175
& el “/y ~ >
Taken by B 7 Date /gfg Supvr.M‘ /’(L‘M‘Q e Approv, @mﬁ Doteé; // /9 2
e
DIAPHRAGHM ABOVE HALF JOINT
POSITIVE DIAPHRAGM BELOW HALF JOINT
STEP NEGATIVE
STEP
} . ve |
- VE i

BOTTOM HALF
DIAPHRAGM

POSITION AT WHICH READINGS ARE TAKEN TO BE MARKED X

F=FRONT R=REAR

BOTTOM HALF STEP READINGS !
DIAPHRAGM STAGE |
LHS RHS
1R -+ . eol -+ ceZ
2 - -009 - -Q/0
3 — 00/ - -003 :
4 - . 005 - 007 !
5 - 018 - .0/8 3
6 — 008 — -00€
7 - OO2 — - GO
8F - -0lo - .009

MOTE: + SIGN INDICATES BUSH PROUD OF CYLINDER HALF JOINT
- SIGN INDICATES BUSH BELOW CYLINDER HALF JOINT

i
1

IP7006996



ALSTOM  recorosierr  HP13/008  WKsBLD Poge 5. 14
Title HP DIAPHRAGM KEY CLEARANCES Sht 1 of 2
Contract INTERMOUNTAIN Unit 1 Serial No. Ti1246
“Site Issue A Date  2/10/02 Checked ~ SDW Check ListNo. 1175
Taken by Date Supwr. Approv. '%g: o Date, o / , / 0%
Ref. Drawing:- R265/9371 - 9378 f’ 77
SIDE KEYS FOR
STAGES 2 TO 11
SIDEKEYS FOR
STAGE 1
D
3 l
PR
LS ZINNTRORN
% N
2 \

IP7006997



ALSTOM RECORD SHEET ~ HP13/008  WKSBLD Page 5. 15
Title HP DIAPHRAGM KEY CLEARANCES Sht 2 of 2

Contract INTERMOUNTAIN Linit 1 Serial No. Ti1246
Site Issue A Daote 2710702 Checked sDw Check List No. 1175

K HamPARIES 8.7

Token by{f,ﬂ,, Bl Biluus Daote

8’/%3

Ref. Drawing:- R265/9371 - 9378

F=FRONT R=REAR

SupvrM Yot pf Car Approvg/?‘é’?ﬂp’n Date Je /; jc:f.» '

SIDE SUPPORT KEYS STACE
1R 2 | 3 | 4 | s 6 7 | e
DESIGN 10.020
Cc LHS 020 | 020 |0l | -0Z20 |02 P2 €20
RHS e | 020 |02 |-030 |-0% | 020 |-02¢ |.020
DESIGN 0.138 .030 0.118+,030
D LHS - |-llo 1-ieg w3 |-f 2 |03 | 073
RHS /08 | -#3 |-l 097 _V-o47 | 073 |-e¥2
DESIGN | .008/.012 = 0.001 /0.002
n LHS ~o009 |-/ |-00f |-00/ -00/ - o0/ -oof -oof
RHS . 010 bo0S |.po05 Vw2 |- | -por |-oor | -o0o/
DESIGN | 0.008 MIN 0.064
12 LHS 025 0b2 |03 |-073 | -cl3 -C67 088 | «0é/s
RHS - 02¢ | 067 | -ob§ | 061 | o7e | -0e8 | 063 |07
DESIGN 0.140 *,030 0.120 +.030
K LHS e Note9 |63 | -le/ | i#S | iy |ik2 | i5Y
RHS /A A8E . M A5 137 eV IS
DESIGN c.eo0s /6,003 ‘
p LHS - e0/5 | -oba -oo05 |.ooS | -eof | oo/ |-oeoS
RHS - -00rS |2 |-0ms | -ce0sS | -oof 0005 |- 0285
H DESIGN 0.138 +,030 0.118 £.030
{Tor o - - - e - - o -
HALF) [Ty . | 16l |- 145 | -14S |- 148 | -3 | -1 |-l |-43C
H DESIGN 0.138 £.030 0.118 £.030
(BOT LHs -2 e | ie8 [-i2 |8 |-evc | .43 | 093
HALF) RHS - /08 08 -3 | -in |.e97 |-093 | 089 | 992
STAGE
TOP & BOTTOM KEYS _
1 2 | 3 4 5 6 | 7 | s
DESIGN 0.138 £.030 0.118 +.030 :
< BOT L e w3 |-t [ 187 [-t22 | 2 [.02 | -2 |
DESIGN , 0.001/0.004
AtE BOT |.c02 | 002 |.003 | 003 |-0625 |-0035 | 0025 |-0035
DESIGN 0.140 +,030 0.120 +.030
H BOT AT 19T | ley |-le? |-t |-ido (i3 |63

IP7006998



ALSTOM RECORD SHEET  HP14/004 WKSBLD Page 5. 16

Title HP DIAPHRAGM TO CASING AXIAL CLEARANCE
Contract INTERMOUNTAIN Unit 1 Seriol No. Ti1246
Site Issue A Dote 2/10/02 Checked sDwW Check List No. 1175

5 - S Vek2 ; Y
Token by £ Dhvies Date "3/%9 3 Supvr. 49 /élm,;ﬁ@ o<, Approv. @%fo Daote & // /‘53 a
g

Ref. Drawing:- R265/9371 - 9378

B

\\\\“M\
__ STEAM FLOW 7 ?\\/

F=FRONT  R=REAR

BOTTOM HALF DIAPHRAGMS
STAGE DESIGN

LHS RHS

IR - Pt - 076
2 - P2 C PR
3 020 CO20

4 oy )

0.016 /0.022 020 22

5 .022 -023
é Y fole] . e
7 - 017 -0/7
8F -0/7 < 0/b

IP7006999



ALSTOM  recorosteer  HP02/005 WKSBLD Page 5. 17

Tifle HP INLET GLAND CLEARANCES (CASTELLATED ROTOR)
Controct INTERMOUNTAIN Unit 1 Seriol No. Ti1246
Site lssue A Dote 2/710/02 Checked SDW Check List No. 11758
&,
Taken by’Zf”‘szf{ 2 Ex Date /’ﬂ;:g Supvr, M /_L MJOJ:(;'SS Approv. Dote 7 //@_3,

Ref. Drowing:- R277/1338 REV B

STEAM FLOW
I e ALL CLEARANCES TO BE TAKEN WITH
N ROTOR IN AXIAL COLD SET POSITION.
R
0 R MINIMUM CLEARANCE TO BE
I RECORDED.
[j SEGMENTS TO BE PUSHED IN
__'l___mv.:\/ RAVARARYS % \ DIRECTION OF STEAM FLOW.

i e

P S
ROTOR EXPANSION

RE REDUCES WHEN ROTOR EXPANDS FASTER THAN CASING WITH THRUST AS FIXED DATUM,
RC REDUCES WHEN ROTOR CONTRACTS FASTER THAN CASING WITH THRUST AS FIXED DATUM,

F=FRONT R=REAR

GLAND RING No. CIF C2 c3 | ca | cs c6 | Cm
DESIGN 332
8 | acr 1S [-381 [-382 | .330 [-32¢ | .33c [-330 [-329
RHS | -328 |-322 |-327 |.32¢ |-325 |-327 |-327
DESIGN 163
0o | acr LS [v6r T-r67 [.r62 |-457 [-759 [ (59 |-/58
RHS | -/158 | /62 | /87 |-/S57 |- /57 | -/88 | -157
op |DES 024
ACT |-023 | p24 | 0w |02/ |.023 |.023 |.027
DES 024
BOTT
M ACT 023 [-023 |.g22 |.025 | 023 |.023 |.022
DES 024
L ACT |.022 |.022 -023 ~ 022 023 023 | .o2¢
RHS | ACT | 023 | 023 | 023 | 022 | 022 | v22 | .o22
DESIGN 016
N o LS ,o/é’ o5 | .08 ot |.org | .orb or7
RHS | . 05 . OrHf Lo | o3 ot | -ork -oré
DESIGN 0% | e
RO o LS ,ﬂ.ﬁg_ 038 | o400 | -odo | o | oo | -
RHS | - 03K | 03X | ¢#0 | .odo | -cve |-ovo | -

IP7007000



ALSTOM

RECORD SHEET ~ HP04/004 WKSBLD Page 5. 18

Title HP INLET GLAND STOP PLATE CLEARANCES - CENTRE GLAND

Contract INTERMOUNTAIN Unit 1 Serial No. Ti1246

Site lssue A Date  2710/02 Checked  SDW Check List No. 1175

Taken b ,f'%%f’fﬁ%“’”ome izfe S g Gupzs. PPV i e Date3)osf03

Ref. Drawing:- R212/3856 REV A

\\\ \‘\\ \
W

%,»‘

L
A{ ’

/

2

_..__._,_/

F=FRONT R=REAR

GLAND RING A B ]
NUMBER NUMBER | (DESIGN = .120 MIN) (DESIGN = .008 MIN)
LH.S RH.S LH.S RH.S LH.S RH.S
C1F i - 2% 285 A -5 - el3 oA
c2 2 - 290 . 2%0 117 753 e o) . Or7
c3 3 - Soo 20 17 TS O/ -C2¢
c4 o - 290 « 290 17 1S - 022 -028
s r'e ~Seo - s 447 it oS .er7
c6 A -280 - 290 A1 8 (1S 017 or7
C7R 7 300 | 2% g TS er7 o1t

IP7007001




ALSTOM RECORD SHEET  HP01/003 WKSBLD Page 5. 19

Title MP INLET GLAND RING SEGMENT BUTT CLEARANCE
Contract INTERMOUNTAIN Uit 1 Serial No. T11246
Sile Issue A Date 2/10/02 Checked SDW Check List No. 1178

Taken byf?’;;gl ~ éﬂrﬁg&lﬂﬁcfeg%l/g -

Ref. Drowing:- R212/3856 REV A

Supvr. 4 Hoambt s APPFOW&QV/C, Date 3// /o 3
—

TOTAL BUTT CLEARANCE
\ TOPHALF
/ /\ | /(
X
“"!:'_'L""L'L """"""""""""" '1.‘__‘:}”“.2."1: \\ \
PUSH SEGMENTS TO ONE END { HALF
OF SLOT AND MEASURE STEP } \ \ I;(EZ)N;‘
ABOVE OR BELOW HALF JOINT J \ \1 Fﬁ/
|
| ’ | BOTTOM HALF
- / / GLAND
BUTT CLEARANCE BETWEEN GLAND SEGMENTS IN TOP HALF IS / / /
OBTAINED BY ADJUSTING TOP FACE OF BOTH STOP BLATES. / /, /
BOTTOM HALF BUTT CLEARANCE [S OBTAINED BY ADJUSTING /
THE END OF A BOTTOM HALF SEGMENT. / ; TOTAL BUTT CLEARANCE
/IS / BOTTOM HALF
CLEARANCE 'J' IS OBTAINED BY ADJUSTING BOTTOM OF STOP =l
PLATES.
NOTE -+ SIGN TO INDICATE SEGMENTS PROUD OF GLAND HALF JOINT, (F= front end, R= rear end)
- SIGN TO INDICATE SEGMENTS BELOW GLAND HALF JOINT. Readings in inches
IF BOTTOM HALF STEP EXCEEDS DESIGN CLEARANCE FOR "J", THEN STOP PLATE MUST BE STEPPED.
o | Csmer  SToP PLATE TO. TOTALTOPHAF |  TOTALBOTTOM HALF
AN, BUTT CLEARANCE BUTT CLEARANCE
STAGE (+/-) (+/) CLEARANCE 11
X ¥ DESIGN LHS RHS DESIGN ACTUAL DESIGN ACTUAL
CIF |—0pls |=.0¢/ AR T TA - 009 - 008
C2 lw.oole | =.0H 22 | 019 o9 .cc8
C3 |~008 |- ©of SpeE L 020 o0 8 .cof
C4 |=.007 | — o/ |0/a0| g29 | 025 | 004010 055 004 /010 -orf
CS |«wol |- -01f -O1S |- 077 oo . or0
C6 |-.00b| ~or2 ot T | -t 7 oe9 -0 G
C7R |—.00u|~0i12 o017 | o .08 o0&

IP7007002



ALSTOM RECORD SHEET  HP0S/001 WKSBLD Page 5. 20

Title HP INLET GLAND CARRIER TO CYLINDER HALF JOINT STEPS
Contract INTERMOUNTAIN Unit 1 Serial No. T11246
Site Issue A Date 2/10/02 Checked sDw Check List No. 1175
B iisers by e
Token by 3 16)( Date //03 Supvr.M_%(M%ég Approv.&zwﬂ Dcte/p/(/fz)_
a
GLAND BOX ABOVE HALE JOINT
POS IT!VE GLAND BOX BELOW HALF JOINT
STEP NEGATIVE
STEP

. ve . ]
1 ]

BOTTOM HALF
GLAND BOX

CYLINDER

POSITION AT WHICH READINGS ARE TAKEN TO BE MARKED ‘X'

GLAND BUSH BOTTOM HALF STEP READINGS
NUMBER/POSITION
LHS RHS
BOX 'C’ FRONT - 002 — oo/
BOX 'C’ REAR - . 003 ool

MNOTE: -+ SIGN INDICATES BUSH PROUD OF CYLINDER HALF JOINT
- SIGM INDICATES BUSH BELOW CYLINDER HALF IOINT

IP7007003



ALSTOM  recorosmer HPOS/014  WKSBLD Page 5. 21

Tile HP INLET GLAND CARRIER

Contract INTERMOUNTAIN Unit 1 Serial No. Ti1246

Site Issue A Date  2/10/02 Checked sSDwW Check List No. 1175

Taken by 5 H4AMEET Dote 81/ o 00, s

Ref. Drowing:- R212/3856 REV A

Supvr.’/y,, /A{ o ;911‘/@.61' Approv. &ﬂ,
7

- \

- | I )
e HP INNER CYLINDER —

e N ELIY

_ /—L 4 “ <‘ - 5
f ;

/

\ A
\ ’\/J

BOTTOM

CENTRE GLAND

CENTRALISING KEY

I

SIDE SUPPORT KEY

H—"!r’7=-/

SIDE SUPPORT KEYS
POSITION | E F G H
0.0004/ | 0.001/| 0.118
DESIGN | 5003 | o0.062 | *o030 | 0118
FRONT .
s | 00s | 002 | -(33 |-o%
FRONT ,
Rus  |-02 |-o02 | /23 |.093
REAR
LHS -W.?f -002 '/27 . ,‘)?é
REAR
s | 002 | 002 | -l24 | 095
CENTRALISING KEY
POSITION | A+8 C D
0.118
DESIGN | 0.002/.004 | 0.394 * 030
ACTUAL | oot | - 425 | .25

IP7007004




ALST@)M RECORD SHEET ~ HP27/015 WKSBLD Page 5. 22

Title HP TURBINE STEAM INLETS

Contract INTERMOUNTAIN Unit 1 Serial No. T11246

Site Issue A Date  2/10/02 Checked  SDW Check List No. 1175

Taken byg;gfﬁg Date 7%,3 0cte 1> /) ) 3.
/

Ref. Drawing:- R202/5396 REV A

Supvr. 41 M% s, Approv. &
74

HP CYLINDER INLETS
[ !
PoSTON | DesioN | ch> | K5 1 LS RS D; e
P/ T
Al 421 |02/ |-022 |-022 =z e
A2 020/.027 |.022 |.022 |- |-0m T MeAsuReDaT
POSITIONS
A3 022 |-022 .02 |-022 L
]
B 035/ .055 \
{ a2 \
C .004 /.008 E =T \
SITE READINGS |
D 024 / 040 | \ |
[l :% A3 / l
E 006 /.016 sl Lfe ! o /
i 1 1 ‘*
F FRONT S ;
118 ! [ /\ |
F REAR NS ( |
—=—r |
F I/BRD Voo \ |
118 T ‘
F O/BRD \ | \ B |
G 315 /.472 SITE READINGS \ oUTER |
CYLINDER | !
DESIGN 185 /205 ?&'SBT\ \ |
) ;
SEALING _, - |
BING 1 eadl? | -1 9‘/’ L2209 |-206 T I
BUTT |
cre. | 2 D |26 |-197 |20/ |
3 b |- oo |- D6 | T |
NOTE ‘-

'F ReaiNg BTAL DimerlicAL CLEABANCE WHICH WAS

ORTUNEN Flowr MEASULED MATING LOMPoNENTS (S 240
Aeane Labiiatl Creaeance To Be Detsémmsd AT Site.

IP7007005



ALSTOM  rwcomosuesr  HP3o/00t  wksawo Page 5. 23

Title HP ROTOR DIAMETERS/DIAPHRAGM BORES/CLEARANCES
Contract INTERMOUNTAIN < Unit ] " Serial No. Ti1246
Site Issue A Date 2/10/02 Checked SDwW Check List No. 1175

R My Tercis 1€ ot ‘
Token byyy a8 Barr Ot 7 /o3 SUPVE ot Hunbiulies App""“%;o Date 3,/ /s 2
Ref. Drowing:- R277/1338 REV A 7

L = LARGE Dig.. § = Small Dia. SF = Short Fins. LF = Long Fins

STAGE ROTOR DIAMETER =i e | o

- L 23 .228 SF 23.298 - 07D 066
S 229491 LF 23. o6&l .07c

3 L 23.228 SF 23.- 277 - o4 048
S Jdn.q9i LF 23 . O« - 050

4 L 23 ..227 SF 23279 05 048
s 2R.949/ F 23. 043 052

s L 23.226 SF 23.27( . 0So 048
S 232990 LF 23.a359 O

s L 23.227 SF 23, 278 -5/ 048
S 22.9491 F 23. 04l - 050

. L 23.22% SFF 23.276 - oUE 048
S 22 .49, F 23. 039 - O4E

. L 23.227 S 23.275 048 048
S 22 .99/ IF 23.039 o4

IP7007006




A LST@)M RECORD SHEET  HP30/002 Page 5. 24
Title HP ROTOR DIAMETERS/DIAPHRAGM EXTENS BORES/CLEARANCES
Coniract INTERMOUNTAIN Unit 1 Serial No. Ti1246
Site Issue A Date 2/10/02 Checked SDw Check List No. 11758

en b

YN Hesef s Bemden

Rty m Foee R Rz o)
C :

SoPV™ 44, Usmtits PO LBy, , D)) Jo 3,

Ref. Drawing:- R277/1338 REV A v
L = LARGE Dio.. § = Small Dia. SF = Short Fins. LF = Long Fins
DIAPHRAGM EXTENSION
STAGE ROTOR DIAMETER Tor Tgcég'ITOM) et | e

R S Hit, et LF “#et, 707 L063 056
L Hi, BIR SF #4. Gy3 065

) s 4. Yo LF 45 953 : 073 086
L H5. 192 SF 45, 287 - 97

s § H5. €29 \F #5.692 ~0E3 056
L 45.865 SF #5908 .0b3

. S H.6353 W 45 ob2 056
L He.- 3L SF 495/ 065

5 L 7750 sSF 47, %17 N-1-%} 056
s 4. 4494 LF A% 054 - 063
L H4%- €20 SF 48&.683 cob3 056

) s 4% 38y IF 43 qu? .ok3
L HE.384 SF 4% wu7 F0b63 056
S L% IS0 LF 4% a2n 0|
L 49.95% SF 5¢.¢285 ot o080

. s 49.722 lF %9.7¥9 - 067
L 49.122 SF 494 78§ - Ckb 060
S 47 436 IF  49.552 Ol

. L Si. i3 SF S/ 65w ~ ol o082
S S1.37 F 57 4u48 «¢12

i

IP7007007



ALSTOM

RECORD SHEET

HP30/003

WHKSBLD

Page 5. 25

Title HP ROTOR DIAMETERS/STEAM GLAND BORES/CLEARANCES
Contract INTERMOUNTAIN Unit 1 Serial No. Ti1246
Site lssue A Dote 2/10/02 Checked SDW Check List No. 1175
o, ASticw. £ AhAamS b
Taken by > ﬁ'rz@:&m Mo’te / % 3 Supw".M~ MA wlibres Approv. ; > Dcn‘eé /,', /0'.2)

Ref. Drawing:- R277/1338 REV A

L = LARGE Dia.. & = Small Dia. SF = Short Fins. LF = Long Fins

TOTAL DESIGN
STAGE RING | ROTOR DIAMETER STEAM GLAND BORE CLEARANCE CLEARANCE
L 9. 4978 ] RV [ ————
1F 050
A S 9. 7124 1 A S —
FRONT R L 19-978 SF 050
S (9-729 T P '
L 23.74% [y PO S
LA >3, 478 — - — 040
) L 23. 7‘:%8 SF - . 040
S 23.49% LF - .
B L 23.74% T I r—
FRONT S FRE T T R [ 040
4 L 23. 743 e B 040
s 23 498 e T —
L 23748 T T —
5R .040
S 23,498 LF -
- L 3o. (7 SF 3o.lbb O 048
S 29. 88 LF 29.929 o+ )
) L 3¢ uv SF 3o - 18 0S| 048
s 29. 8%c F .29. 930 050 '
3 L 3c. W7 SF 30 /66 o« 048
S 29. 88c IF 29. 428 0% '
c 4 L 3o - il SF 3c-/65 048 048
CENTRE s 29. 8% LF 29.929 0+ .
5 L 3. d7 SF 30. /65 04 048
s 79, %0 lF R9.928 048 '
6 L 3o b SF 30 /65 o449 048
s 29. 8% LF_29-929 o9 ‘
» K 3o - e SF 30 . /65 o449 048
s 29.8§C LF  29-429 0HG ‘

IP7007008




ALSTOM  recorosneer  HP30/003  wksaip Page 5. 26

Title HP ROTOR DIAMETERS/STEAM GLAND BORES/CLEARANCES
Coniract INTERMOUNTAIN Unit 1 Serial No. T11246
Site Issue & Dote 2/10/02 Checked SDwW Check List No. 1175 I

M. ASugie. R.GH8M8 5
Tokenbyy = o Dote 1/, 5 SUPVE M. tham ot APP"’V-%,:: Dotecs/, o2,
[P

Ref. Drowing:- R277/1338 REV A

L = LARGE Dia.. $ = Small Dia. SF = Short Fins. LF = Long Fins

TOTAL DESIGN
STAGE RING ROTOR DIAMETER STEAM GLAND BORE CLEARANCE CLEARANCE
L . 99 SF . -
1F 27 8 040
S 37 748 LF ; I
L . SF -
5 27 - 998 040
D 5 R7.74€ LF S
REAR L gici‘,g SE . . -
3 27 040
S 27,48 LF
L 27.999 SF -
4R 040
S 27. 748 LF .
L o Y T I ,
IF 22 77 .050 !
E S 2728 T e
REAR L 99.49 R
2R 22 - 979 050
S 22.72% i B

F = Front ring, R = Rear ring

IP7007009



RECORD SHEET

ALSTOM

HP27/028 WKSBLD Page 5. 27

Title HP BOTT INNER CYL CONNECTIONS & KEY POSITION MEASUREMENTS
Contract INTERMOUNTAIN Unit 1 Serial No. T11246
Site Issue A Dote 2/10/02 Checked SDW Check List No. 1175

Taken by af CRani & Date .2% A,g

Supvr. el

Apprcv.@%}c’m Date 5 4, Jo 2
[

Ref. Drawing:- R202/5360 REV D

NOTE: THE VIEW OF THE BOTTOM HALF INNER CYLINDER IS A PLAN
WITH THE HALF JOINT FACING UPWARDS.
THE MEASUREMENTS WILL BE TAKEN WITH THE CYLINDER
TURNED OVER,
CARE TO BE TAKEN WITH RECORDING LHS AND RHS
CORRECTLY.

INLET END
{(REAR)
jo o lo o}
/ N r’ ~
DATUM l [ DATUM

1
) * 1
| INLETEND | | | Ll
VY Lhs (REAR) l RHS i v
/ , ‘
1
MACHINED , (RS . - N , f MACHINED
DATUM | | i Jaa—" DATUM

i

i

1}1 cl

pu | L
q | i LEAK OFF O}ONN r h_J
J ? - | D |
[ I J M ] |
—— ! ! T
~ N -
| ! : =} i
! JOR——— I
; e EXHAUST END
I D Q Y (FRONT)
\‘;/HF’ HEATER
CONN
READINGS IN MM
POSITION A B C D E
RHS Bl wad 1O (3. 37 wdd s DS 5. 47 ode 147
F G H J K
POSITION 36172 /13.378 22965 S HeT 2. 728
LHS L M N P (TO LHS OR RHS)

(e 537 G TS5+ 3¢.726 003 k-H.S

IP7007010
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ALSTOM RECORD SHEET  HP27/028 WKSBLD Page 5. 28

Title HP TOP INNER CYL CONNECTIONS & KEY POSITION MEASUREMENTS
Controct INTERMOUNTAIN Unit 1 Serial No. T11246
Site Issue A Daote 2/10/02 Checked SDW Check List No. 1175

Taken by . Gl N L2 Date /¢ /0 3 Supvr. T Lot Approv. & . Date 4% /, Jo2
Ref. Drowing:- R202/5360 REV D S

NOTE: THE VIEW OF THE TOP HALF INNER CYLINDER 1S A PLAN WITH
THE HALF JOINT FACING DOWNWARDS.
THE MEASUREMENTS WILL BE TAKEN WITH THE CYLINDER
TURNED OVER.
CARE TO BE TAKEN WITH RECORDING LHS AND RHS
CORRECTLY.

O

DATUM DATUM
H e ) B
| INLETEND | ' | (REAR) ol
U Les ' RHS %N |
| ‘1, |
MACHINED . ‘
DATUM \i I : ‘ I EH“/ DATOM,
I %
1 : ;
| [H | c [{
,/// o ]\ -;}\\\\\
B 1 7 |
| J D i |
J— S |
L - | I B
\\\\ | ' /,, -
|
POSITION A B C D E
RHS 36 - 146 /3.-37 22.955 | 5.479 2733 |
POSITION F G H J K
LHS 36- 13/ /3. 37 23.955 5. a7 2 . 742

IP7007011



ALSTOM recorosweer  Hp20/028 WKSBLD Page 5. 29

Title HP ROTOR TO CASING E RAG DATUMS - UNBOXED
Coniract INTERMOUNTAIN Unit 1 Serial No. Ti1246
Site lssue A Dote 2/10/02 Checked sDw Check List No. 11758

Token by g’gsﬁp{f’g%a‘b Date %A; 3 Supvr.f 1444 wl G s APPTOv. &) /&!’W” D°*e/_5/; / o3
</

-
g
B
o
b4

Note: Vertical datum measurements taken with rotor / gland bottom build clearances
established and without any compensation for bolt up distortion.

POSITION L.H Sibe BoTToM R.H. Sibe,
HP Diaphragm St.8 o - 0033 —.0017"
HP Inlet Ring 7 o — .005% - . oc21"

30

|

IP7007012



